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FOREWORD 



At a meeting of the Board of Directors of the American 
Association for Health, Physical Education, and Becreaiion, 
held in Washington, D.C., in April 1945, fa.vorable action 
was t£ikcn on a proposal by Caswell M. Miles, AAHPER 
Vice-President for Recreation, that a grant of money be ob- 
tained to finance a national conference on facilities. Subse- 
quendy, a request for $10,000 to finance the first facilities 
workshop was placed before Theodore P. Bank, President 
of The Athletic Institute. At a later meeting of the Board of 
Direaors of The AthleUc Institute, the project was approved 
and the money appropriated to finance the first workshop. 

The National Conference on Facilities for Health, Physi- 
cal Education, and Recreation was formed for the purpose 
of organizing and conducting the workshop. The members 
of the Conference Executive Committee included representa- 
tives of the several national organizations cosponsoring 
the project. 

Over 20 years have elapsed since the printing of the 
Guide which resulted from the first workshop, held at 
Jackson's Mill, West Virginia, in December 1946. Dur- 
ing this interval, there have been 12 printings of the Guide. 

The second workshop was held May 5-12, 1956, at the 
Kellogg Center for Continuing Education, Michigan State 
University, East Lansing. The second workshop, as was 
the first, was financed by The Athletic Institute. The 1956 
edition of the Guide, which resulted from the second work- 
shop, has been widely used in the planning and construc- 
tion of facilities. 

The third workshop, which was financed jointly by 
AAHPER and The Athletic Institute, was held January 15- 
24, 1965, at the Biddle Continuing Education Center, In- 
diana University, Bloomington. The 1965 edition of the 
Guide, which was prepared by the third w'orkshop, has 
been well received throughout the country. 

During recent years, there have been many new develop- 
ments in facility planning and construction. These develop- 
ments have been due to a number of factors. The need for 
improving education, recreation, and fitness opportunities 
for the youth of the nation has been highlighted by many 
groups. The fine work of the President's Council on Physi- 
cal Fitness is one illustraUon of the growing national inter- 
est in health, physical education, and recreation activities. 
Much of the research and attention devoted to facility plan- 
ning and construction during the past 25 years has been 
due to the increased leisure time in our society and a grow- 
ing realization of tne concept that recreation, and especially 
1 . physical activity, is a fundamental human need essential to 

I the w^-being of all people. 

I At the 1965 facilities workshop, there was an expressed 

1 interest in die need for a Guld* on college facilities. It was 

j pointed out that the earlier Guides had been directed toward 

community and school use. Although some attention was 



given to basic college needs by those attending the 1965 
workshop, the participants agreed tha» a college and uni- 
versity Guide Should be prepared at a subsequent work- 
shop. As a result, AAHPER and The Athletic Institute again 
agreed to finance such a project and the dates of April 29- 
May 8, 1967, were set for die fourth workshop. 

The delegates for the 1967 workshop were carefully 
selected on the basis of their particular knowledge and con- 
tributions. Among those invited were a number of outstand- 
mg college and technical personnel engaged in planning 
and conducting programs of athletics, recreation, outdoor 
education, and physical and health education. In addition, 
invitations were extended to a number of spcciaUsk respon- 
sible for planning and constructing facilities for these pro- 
gram.s. These speciahsts included city planners, architects, 
landscape architects, engineers^ and schoolhouse construc- 
tion consultants. 

Early in tlie planning, chairmen were selected for the 
various works.hop committees. These committees were busily 
engaged in conducting research and gathering data prior 
to the workshop, which was again held at the Biddle Con- 
tinuing Education Center at Indiana University. 

The workshop participants approached the task of pre- 
paring the new Guide from the standpoint thai adquate 
programs of athletics, recreation, outdoor education, and 
physical and health education can be provided only through 
cooperative planning directed toward the most economical 
and efficient use of the total resources. Every effort was 
made to incorporate the most recent advances in facility 
planning and construction. At the same time, an attempt 
was made to identify new needs and to anticipate future 
ones. 

Appreciation is extended to all those who contributed 
their Umc, effort, and materials to make this Guide possible. 
It has been a team project, and, therefore, the publication 
does not necessarily lepresent the viewpoint of any on * in- 
dividual or the organization he represents. It is a cofoosite 
of the thinking and effort of the entire group of workshc^ 
participants and preworkshop committee members. 

This Guide is an answer to a great need for concrete in- 
foimation that would be of material value to planners of 
areas and facilities for athletics, reaeation, outdoor educa- 
tion, and physical and health education. Not only does it 
indude many diagrams a.nd sketches showing specific meas- 
urements, but it provides a check list to prevent the inad- 
vertent omission of an item that would be difflcuU to correct 
later. The fact that it is essentially functional and complete 
is a credit to those who have prepared this document. It 
should be in the hands of every department head, architect, 
planning consultant, and all others who may either be in- 
terested in planning new college or university facilities for 
health, physical education, and/or recreation, or checking 
the adequacy of those already in use. 
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Chapter 1 



This d(x:ument has been repro- 
duced exactly as received 
from the original ing 
organization, in spite of the 
fact that certain drawings and 
diagrams may be on too small 
a scale to be legible in 
reproduction. 



PROGRAM OBlECTiVES AND NEEDS 



Human needs and educational objectives determine the 
program content in health and safely education, physical 
education, recreation, and athletics. The program content, in 
turn, will be the basis for deterniining facility needs. Since 
no t#o institutions will have ideitical programs, the facility 
requirements will vary among colleges T^nd universities. 
These facilities require detailed planning by responsible 
persons to assure that they are functicnal. 

Health and safety education, physical edi:''ation, recrea 
tion, and athletic facilities provide the laboratories neces- 
sary for the accomplishment of program objectives. There- 
fore, the program conltni must be continuously considered 
throughout the planning process. 

BASIC OBJECTIVES 

Before considering the planning of areas and facilities 
essential for health and safety education, physical educa- 
tion, recreation, and athletics, it is important to understand 
the basic aims and objectives of these fields. 

r.HYSICAL EDUCATION ^ 

The aim of physical education is to help people of all 
ages live healtliy, satisfying, and energetic lives. Four spe- 
cific purposes are: to develop and maintain maximum phys- 
ical efficiency; to develop useful knowledge and physical 
skills; to act in socially-iiseful ways; and to enjoy whole- 
some physical recreation. 

The subject matter of physical education is the science 
and skill of movement. All types of sports and other physi- 
cal activities are utilized to develop in youth and adults the 
strength, endurance, coordination, and flexibility essential 
in both work and play. 

Through physical education, boys and girls, youth, and 
adults are. (1) taught the physical skills needed for per- 
forming their daily work; (2) trained and conditioned for 
the maintenance of mental and physical health; and (3) 
helped to acquire the skills of those physical activities which 
may be enjoyed during their leisure time throughout life. 

A sound college or university physical education pro- 
gram includes: required daily participation— by all stu- 
dents— in appropriate and diversified physical activities; 
and a wide variety of intramural activities available to all. 
Additional opportunities should be provided for those of 
superior ability to participate in their areas of special in- 
terest, such as sports, gymnastics, swimming, and dance. 

HEALTH AND SAFETY EDUCATION 

The aim of health and safety education is to provide ex- 
periences which will favorably influence knowledge, atti- 
tudes, habits, and practices related to individual, commun- 
ity, and world health and safety. 



^ This section is adapted from a statement issued by the American Asso- 
ciation for Health, Physical Education, and Recreation. 



Health and safety education seeks to bridge the gap be- 
tween scientific knowledge of health and safety and its appli- 
cation by people in their daily live.s. A college or university 
health and safety education program includes healthful 
living, health and safety instruction, and health services. 

RECREATION 

The primary function of recreatiou is the enrichment of 
living by enabling individuals to find cudets for self-expres- 
sion and thereby tu develop their inherent potential and 
achieve desired satisfactions. These satisfactions iiiclude 
adventure, fellowship, a sense of accomplishment, the en- 
joyment of beauty, and the joy of creating, all of which 
contribute to human happiness. Thr'iugh recreation pro- 
grams, people arc helped to develop interests and skills ' 
which enable them to make constructive use’of leisure, and I 
which contribute to physical and mental healin, safety, 
good citizenship, confidence, and character development 

Recreation is essentially a kind of experience ratlier than • 
a set of specific activities. Many types of tlicse experiences j 
have a major place in college and university programs. 
The wide range of recreation activities includes games and 
sports, music, dance, arts and crafts, drama, social activi- 
ties, nature and outing activities, hobbies, and service pro- 
jects. The comprehensive recreation program affords the 
students, faculty, and staff the opportunity to engage in a 
variety of activities with the help of trained leaders and 
under conditions which assure maximum enjoyment and 
benefits. 

ATHLETICS 

The intercollegiate or extramural athletic programs of 
a college or university are designed to meet the needs of 
those men and women who have attained a high degree of 
proficiency in sports activities. These athletic programs 
should be broad in scope, and, ideally, should provide 
opportunities for participation in all competitiv’e sports 

NEED FOR PROGRAMS I 

Man functions as a total organism. Experience and 
learning leave their impression upon his totality. They 
make changes in his mental and physical being, and in his 
emotional and social attitudes. 

Down through the ages, man has adapted himsdf to bis 
environment very well. Otherv;:.se, he would have been ex- 
tinct like many prehistoric animals. Modem man, however, 
faces a more rapidly changing environment than his fore- 
fathers, and today's college .students will find it increasingly 
more difficult to adapt to the new social conditions. The im- 
pact of less physical acd* ity, more leisure time, indicting 
advertisements, confusing propaganda, conflicting ideolo- 
gies, and everyday threats of disasters and wars confronts 
today's students with myriads of mental, physical, emo-1 
tional, and social strains. These can be most effectively disJ 
cussed and alleviated in the educational climate of the cam« 
pus. ■ 



PROGRAM OBJECTIVES AND NEEDS 



The ixagmentaUon of campus life caused by the location 
of an increasing percentage of the college population in 
urban-centered insUtuUous has resulted in an increased 
proportion of off-campus housing. This situation has be- 
come a serious problem in the United States. An increasing 
number of requests are being received by college admini- 
strators for the development o: facilities which will cause 
the commuter student to want to remain on the campus for 
longer periods of time. Physical education and recreation 
facilities are frequently mentioned as primary contributors 
to the solution of this problem. 

^ It is apparent that one of the solutions to the problems 
of adjusUng to a rapidly-changing society is pioper prepar- 
edness through education. For fruitful and purposeful living, 
man must be an acUve panUcipant in educational and recre- 
ational endeavors and experiences. A broad instructional 
program is essential at the college or university level if 
students are to be better prepared to cope with their recre- 
ation needs throughout life. However, even with a broad 
program of instruction, the student must be given the op- 
portunity to participate in a wide range of physical recrea- 
tion activities in order that he can supplement his class 
learning experiences with both out-of-class practice of activi- 
ties and exposure to numerous new activities. The college 
years provide the last opportunity to expose the student to 
physical recreation activities within the framework of the 
college or university. 

NEED FOR AREAS AND FACILITIES 

Most colleges and universities have, in recent years, been 
under great pressure to expand their facilities in order to 
meet program needs Enrollments are rapidly rising be- 
cause of a growing population and because an ever-increas- 
ing percentage of the population is seeking a college educa- 
tion. In addition, program advancement enrichment, di- 
versification, and specialization are contributing to a greater 
need for healtli and safety education, physical education, 
recreation, and athletic facilities. Since the growth of exist- 
ing institutions will be unable to meet these pressures, new 
college and university campuses are being planned through- 
out the country. 

The community college program is rapidly growing in 
most of the urban areas. Educators are in general agree- 



ment that the future role of the community college will be to 
provide the first two, and, in some instances, the first four 
years of the college education to the vast majority of stu- 
dents. The large university will then be made up almost en- 
tirely of upper-level undergraduate and graduate students. 

The community college will have to assume the impor- 
tant responsibility for providing physical education and 
recreation programs that will enable students to live as a 
total being throughout life. Therefore, it Is essential that the 
community college plan facilities which will enable it to meet 
this responsibility. It is equally important that the large 
university provide opporiunities for continu.ed participation 
in the activities learned during the earlier college years. 

NEED FOR PLANNING 

Tho ^ institutions with foresighted leadership grow in 
accordance with a master plan designed by pro&sional 
planners. The existence of a master plan, however, is not a 
permanent solution. The plan should be reviewed pejrioJi- 
cally and modified according to changing needs. The ex- 
pert planner is capable, in most situations, of planning with 
respect for the dynamics of a changing situation. The avoid- 
ance of becoming hampered by loo much rigidity, and, at 
the same time, meeting realistic needs during ea^ year of 
growth is the essence of master planning for a college. 

Professional planners cannot work successfully without 
the counsel of program specialists b-oni all disciplines in- 
volved. It is especially important that program specialists 
assisting in the planning of facilities for health and safety 
education, physical education, recreation, and athletics be 
highly qualified to serve as consultants. Since most college 
and university planning will have some effect upon these 
fields, it is important tliat these areas be represented in all 
campus planning discussions. 

iince the faculty in most institutions is composed of 
specialists, an individual faculty member may be quite 
knowledgeable about a particular aspect of bis field, but 
may, at the same, be largely unaware of the special needs 
of another area. Therefore, it is recommended that pro- 
fessionals in health and safety education, physical educa- 
tion, recreation, and athletics utilize source materials, such 
as this Guide, to help them in their consultant work with 
planners. 
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Chapter 2 



BASIC PLANNING PRINCIPLES 



Acceptance of the thesis that health and safety education, 
physical education, recreation, and athletic programs are 
essential to present-day living, and of even greater impor- 
tance to the future well-being and happiness of people, 
makes it logical to s^ate the principles basic to planning 
areas and facilities for these programs. 

PRINCIPLES 

The principles listed in this chapter are based upon cer- 
tain assumptions. One of these is that health and safety 
education, physical education, recreation, and athletics pro- 
vide important educational experiences for all students. 
Furthermore, intramural activities and recreation oppor- 
tunities should be provided at times during the day when 
students, faculty, and staff desire to participate. Finally, 
facilities should be provided for the comfort of those spec- 
tators who wish to attend athletic contests. 

• Good facilities ore essential to a satisfactory pro- 
gram in health and safety education, physical educa- 
tion, recreation, and athletics. Facilities should be pro- 
vided to meet all the requirements of those activities 
which go to make up a comprehensive program of 
health and safety education, physical education, recrea- 
tion, and athletics. Initial planning should point toward 
a realistic but ideal situation. The real needs, as seen by 
the program specialists, should be the basis for planning. 

• All planning should be wiihin the scope of a master 
plan for the institution. In planning such facilities as 
swimming pools, atliletic fields, and gymnasiums, con- 
sideration should be given to the space and financial 
needs of the institution as a whole. It is imperative that 
those responsible for health and safety education, physi- 
cal education, recreation, and athletic programs play an 
important part in all campus planning. 

• The type, location, and dimensions of areas and 
facilities planned should be related to existing facilit'es 
of al! kinds. In planning spaces for particular activities, 
consideration should be given to the kinds of programs 
for which the space is best designed. When designing a 
facility, consideration should be given to efficient and 
functional use, keeping in mind possibilities for flexibil- 
ity, expansibility, and adaptability. 

• All planning should conform to state and local regu- 
lations and accepted standards. Planning gr oups should 
be familiar with state and local fire, building, electrical, 
and sanitary codes. 

• Planning should include provision for the needs of 
the utypical. Recent advancements in knowledge and 
technology have resulted in more individuals with dis- 
abilities being motivated to attend college. More institu- 
tions each year are extending themselves to make a col- 
lege education possible for all qualified and deserving 
people. The development and implications of "continuing 
education" add further significance to the need and de- 
sirability of designing college facilities for everyone, in- 
cluding the disabled and th^ aging (sec Appendix G). 



• Ail inierosied and qualified individuals and g 
should be given an opportunity to share in the 
ning. Every individual or group wishing to mak< 
gestions should have the opportunity to do so. i 
times an excellent idea comes from a most un 
source. Inviting all interested parties to contribut 
make it necessary to screen and sift much materia 
no interested person should be denied the opportur 
participate. This approach creates esprit de corp: 
the accompanying good will. 

• Initial planning should be pointed at the ideal, 
ism should not be forgotten in planning ideal fac 
Planners should "think big" without indulging in di 
completely out of line with the needs of the proj 
The realistic needs of the program should be the 
of all early planning. 

• A professional consultant in planning health 
safety education, physical educafion, recreation, 
athletic facilities should be retained. The profess 
consultant is concerned with problems related to fun 
size, arid relationships. His specialized knowledge, 1 
upon study and experience, should be most help 
aiding the professional to determine what he neec 
addition, he aids in translating these needs to the : 
tect, and this helps the architect to build a truly fun 
al and practical facility. The use of a professional 
sultant should save money on the original cost ( 
building, and improve maintenance and operating 
ciency. 

• Every available source of funds should be in' 
gated. Sources of information regarding available J 
&om the federal government and private and public 
dations include state universities, federal agencies 
state departments of education. 

• Professionals must be coiistanily aware of f 
need.s and must continuously investigate the possi 
of obtaining new spaces. Most colleges and univei 
are growing rapidly witii regard to enrollment and p 
cal plant. Open space is becoming increasingly moi 
ficult to obtain and retain. Professionals must plan a 
so as to make their future needs known before all 
pus and off-campus land is allocated. They must 
out the necessity for retaining that space which is 
being used for health and safety education, physicai 
cation, recreation, and athletics. 

• Planning functions should be carefully organiz( 
number of organizational patterns have been succes; 
used. A common plan that works well is as fol 

1. A professional planning office 

2. A campus planning committee 

3. A project planning committee 

4. Program specialist subcommittees 

The first two are usually part of the regular collej 
university planning program. The third is an a< 
grouD, composed of program specialists, establishc 
the purpose of Mogramming new construction for « 
cifir. discipline. The project planning committee for j 
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fidd house, for example, will consist of piogran special- 
ists in health and safety education, physical education, 
recreation, and athletics. Professional planners and archi- 
lects must work dosdy with program specialists in order 
I .at they may be constandy aware of die objectives which 
i\e construction of the facility attempts to attain. Several 
jU "jject planning committees may be at work at the same 
It le. These are ad hoc committees which are disbanded 
4 icn their assignment has been completed. 

A building should be programmed by the specialists 
and such programming rhould indude a description of 
d.e sizes, functions, and rdationships of the facilities de- 
sued. Schematic drawings should be prepared by this 
group. The architect can then graphically interpret the 
th.'.;.king of the group and submit these drawings for re- 
sti,.dy by the program specialists and/or project plan- 
niag group. Figure 1 is an organization chart showing 
die interrelationships of the various planning groups. 

DETERMINING FACILITY NEEDS 

iince the program is the basis for facility planning, the 
facilities should be designed to meet the needs of the pro- 
g::am. The following are questions to assist program spe- 
cialists in determining their facility needs: 

• How many yaars of instruction in physical education 
will be required of all students? Studies indicate that in 
colleges and universities requiring all students to take 
physical education for three years or more, the peak 
loads on facilities occur during class hours. Conversely, 
in those institutions requiring from one to two years of 
basic instruction in physical education, the peak load oc- 
curs after school hours. 

The peak load is a factor in determining the types of 
facilities needed and the square footage and numbers of 
units of each type. The futility of dropping required phys- 
ical education in the belief that this will reduce the pres- 
sures on facilities for physical education and athletics is 
obvious. In fact, the ^mination of a physical education 



requirement may increase the demands for this type of 
space, since all students will tlien lend to use after -s^ool 
hours to meet their physical- artivity needs. This concen- 
tration of student activity into a shorter daily period will 
likely make it necessary t j provide greater play and ex- 
ercise Space than needed for a balanced program of basic 
instruction, free-play opportunities, and intramural and 
intercollegiate sports competition. 

The erro.neous practice of dropping required physical 
education in order to eliminate the need for physical-ac- 
tivity spaces has been pointed ouL Even more important, 
however, are -he effects of such a decision on the enJre 
life of the student. The psychological pressures present 
in today's society are so intense that man must have 
wholesome recreative experiences in order to survive. 
Prioi to the *age of autom.ation,” man often found his 
Creative needs fulfilled through his work, but increasing 
numbers of people today feel emptiness in life which 
can be filled only through leisure-time recreative experi- 
ences. 

A college or university should dedicate itself to the ed- 
ucation of the total man. To do otherwise will only lead 
to increased frustration and emotional disturbance. The 
cost of total education for life is far less than the cost of 
curing the emotional illnesses of those who were not pro- 
perly prepared for life. Society cannot afford the luxury 
of lowing colleges and universities to educate only a 
part of the man. And students should demand that edu- 
cational leaders be foresighted enough to prepare them 
properly for life in a complex and technical society. 
• is the instructional physicoi education program to be 
broad in scope, with opportunities for the development 
of interests and skills in a great variety of sports? The 
objectives of physical education as envisioned by the ad- 
mmistration must be taken into consideration. Broad 
views of this area of education with muluple objectives 
should be planned. This will result in a need for more 
elaborate facilities than would be needed if a limited pro- 
gram were planned. 
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Figure 1 

Campus Facility Planning Organization Chart 
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• Are professional curriculums in health on<:* sofeiy 
education, physkcl education, and recrection to be a 
part of the program? The Specific kinds of facilities need- 
CQ will be somewhat difiereni if the program is entirely 
basic instrucUon and intramural and intercollegiate ath- 
letics. More lecture rooms, seminar areas, and office 
space will be rcquirc*d in college and university depart- 
ments offering professional curriculums. Departments 
vihich offer graduate programs will need facilities such 
as research laboratories to provide the graduate studem 
opportunities implicit in graduate education. 

• What responsibility does the college or university 
lake for the physical recreation and physical fitness of 
its faculty and staff? Good faculty members are difficult 
to recruit and more difficult to keep. Many colleges are 
encouraging their faculty to use the gymnasium and 
sports fields for recreation and fitness. There is some evi- 
dence that fringe benefits of this type are important in 
maintaining a good and also healthy faculty. The inter- 
est of this group should be a consideration in planning. 
Faculty interests seem to be strong in such acdvilies as 
handball, squash, tennis, golf, badminton, swimming, 
weight training, and running. Consideration for the wel- 
fare of faculty and staff will indicate a need for more 
facilities in the areas of their particular interests. 



• Will research in health and safety, physical educa- 
tion, recreation, and athletics he an aspect of tlie pro- 
fessional program? If So. rcseardi laboratory space 
must be provided. The square footage and room dimen- 
sions for research laboratories will vary considerably, 
depending upon the kinds of research to be conducted, 
e "What will be the scope of the 'r.tercollegiate and 
extramural athletic programs? Women's *ji’ramural ac- 
tivities and varsity athletics should provide for the com- 
petitive interests and abiliUes of the highly-skilled stu- 
dents. 

e Whot will be the scope of the intramural sports pro- 
gram? The intramural program sh*'uld include activities 
for all men and women. The program should be varied 
so as to provide for all interests and levels of ability. 
Both the competitive and the recreation needs should be 
served. 

e What are the environmental factors which will af- 
fect the progranr< and facilities for the college or uni- 
versity? Environmental factors such as chmate, popula- 
tion, space availability, topographical features, campus 
plan relationships, and transportation must be consid- 
ered. The planner might need to dev’ote special attention 
to the question of whether facilities are to be central'zed 
or decentralized. He should be aware of the current con- 
cept of the residential college. 



SELECTED REFERENCES 



Crawford, Wapie A Guide for Planning Indoor Facilities for College 
Physical Education. New York; Bureau of Publications, Teachers Col- 
lege, Columbia University, 1953. 

Engclhardt, N. L; Engclhardl, X. L, Jr.; and Leggett. Stanton, School 
Planning and Building Handbook. New York; F. W . Dodge Corpora- 
tion, 1936. 

Gabrielscn, M. A., and Miles, C. M., Sports and Recreation Fadlitics for 
School and Community. Englcvxjod Cliffs, N.J.: Prentice-Hall, Inc,, 
195S. 



Paitidpants in National Fadlitics Conference, Kanning Areas and Fadli- 
tics for Health, Physical Education, and Recreation. Chicago: The 
.\thlctic Institute, and .\mcrican Association for Hca!ih, Physical Edu- 
cation, and Recreation (XE.\), 1965. 

Scott, Harry A., and Wcsxkacmpcr, Richard B., From Program to Facili- 
ties in Physical Education. Xerv York Harper and Brothers, 1958. 



Chapter 3 



GUIDE LINES TO PLANNING 



The colleges and universities of the United States arc 
fating the greatest decade of expansion in history. Prcdic 
itions indicate that these institutions v/ill have to build as 
many ncv. buildings in the next ten years as they have 
constructed during the past 300 years. The magnitude of 
this problem has made the development of a master plan 
essential to college de\-elopment. 



SPACE STANDARDS 

Planning officials in colleges and universities need guide 
lines in terms of square feet per student for the development 
of the master plan for the campus. Unlessland is set aside 
for both indoor and outdoor facilities, keeping in mind the 
long-range growth of the institution, an impasse is eventu- 
ally reached where it becomes impossible to administer an 
adequate program of physical education, recreation, and 
athletics. 

The suggested standards which follow have been adapted 
horn a planning study completed by Sapora and Kenney* at 
the University of Illinois. These standards are based on 
the makeup of the student population of the institution 
(Applied Student Population). 

It is recommended that the following formula be used 
for determining the Appliird Student Population: Total un- 
dergraduate enrollment plus 30 percent of graduate enroll- 
ment equals Applied Student Population. 

TYPE "A" — Indoor Activity Stations 

Space requirements: L2 square feet per student (Applied 
Student Population] 

Including: Gym floor, mat areas, swimming pools, 
courts, etc. (adjacent to lockers and showers and 
within ten-minute walking aistance of academic class- 
rooms) 

Uses: Physical education class instruction, varsity 
sports, intramural sports, informal sports participa- 
tion, student and faculty recreation, etc. 

Breakdown of Type "A" Space 

A1 - Large gymnasium areas with relatively high ceil- 
ings (22 feet minimum) for basketball, badmin- 
ton, gj’mnastics, apparatus, volleyball, etc. (ap- 
proximately 55 percent of the computed Type "A" 
space) 

A2 - Activity areas with relatively low ceilings (12 
feet minimum) for combatives, tlicrapcutic exer- 
cises, dancing, weight lifting, etc. (approximately 
30 percent of the computed Type "A" space) 

A3 - Swimming and diving pools ( approximately 15 
percent of the computed Type "A* space) 

A4 - Handball and squash courts. In addition to the 
above requirements, ‘here should be one handball 
or squash court for each 800 students (Applied 
Student Population). 



TYPE *B" — Outdoor Activity Stations 

Space requirements: 100 square feet per student (Applied 
Student Population) 

Including: Sports fields of all types (adjacent to lockers 
and showers and within ten-minute w alking distance 
of academic classrooms) 

Uses: Physical education class instruction, varsity 
sports, intramural sports participation, student and 
faculty recreation, etc. 

Breakdown of Type *B” Space 

B1 - Sodded areas for soccer, touch football, softball, 
etc. (approximately 60 percent of the computed 
Type"B" space) 

B2 - Court-type areas for tennis, volleyball, flicker 
ball, etc. (approximately 15 percent of the ojm- 
puted Type ”B" space). There should be one 
doubles tennis court for each 400 students (Ap- 
plied Student Population). 

B3 - Specialized athletic areas for track and field, base- 
ball, archery, varsity football, golf, camping dem- 
onstrations, etc. (approximately 25 percent of the 
computed Type "6* space) 

B4 - Swimming pools (included in B3 approximation) 



TYPE "C" — Sports Fields and Buildings; Intramural and 
General Outdoor Recreation Areas 
Space requirements: 160 square feet per student (Ap- 
plied Student Population] 

Including: Playing fields and athletic buildings of all 
types: softbsdl diamonds, tennis courts, arenas, field 
houses, etc. (too far removed from general student 
lockers, showers, living quarters, and academic build- 
ings for use as teaching stations)(maximum distance 
from major residence areas: one mile) 

Uses: Intramural sports, varsity sports, informal sports 
Breakdown of Type "C" Space 

Cl - Sodded areas for soccer, touch football, softbal’ 
etc. (approximately 40 percent of the computea 
Type "C" space) 

C2 - Court-type areas for tennis, volleyball, flicker 
ball, etc. (approximately 10 percent of the com- 
puted Type *C" space) 

C3 - Specialized athletic areas for track and field, base- 
ball, archery, varsity football, golf, camping dem- 
onstrations, etc. ( approximately 45 percent of the 
computed Type "C" space) 

C4 - Swimming pools (included in C3 approximation) 
C5 - Sports and intramural buildii^s providing lock- 
ers, showers, play space, office space, lounge 
rooms, etc, (approximately 5 percent of Type "C* 
space) 

TYPE "D" — Informal Recreation Areas 
Space requirements: Included in C3 
Including: On-campus picnic areas (maximum distance 
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Srom residence areas; 1-1/2 miles) (approximately 
14 percent of total Type *C* space) 

Uses; Overnight camping, picnics, outing activities, 
camping demonstrations, golf, archery, boating, ca- 
noeing, outdoor swimming, etc. 

TYPE *E* — Off-campus Outdoor Education, Camping, and 
Recreation Areas 

Including: Outdoor camping and outdoor education 
center, off-campus golf course, university country 
club, etc. (maximum distance from heart of campus; 
25 miles) 

Uses; Overnight camping, picnics, outing activities, 
camping demonstrations, golf, archery, boating, ca- 
noeir.g, outdoor swimming, etc. 

Estimate of space needs of this type area: It is difficult 
to state these needs on a square-fect-per-student basis. 
Such areas contribute materially to the outdoor edu- 
cation and outdoor recreation of both men and wom- 
en students, but the many variables in climate, topog- 
raphy, distance from the heart of the campus, and 
emphasis on outdoor education make a square-fect- 
per-student standard difficult to establish. One acre 
per student for the anticipated enrollment is generally 
recommended for an outdoor education laboratory. 

Table 1 is a sample chart for evaluating the facilities of 
a college or ,;niversity having a total undergraduate and 
graduate enrollment of 13,000. 

ANCILLARY AREAS 

Research studies hav e indicated that a reasonable stand- 
ard for determining the space needed for lockers, showers, 
toweling rooms, equipment storage, supply rooms, and of 
fices associated with Type "A" space is a square footag'* 
equaling approximately 35 percent of the activity area in a 
gymnasium facility. 

The following is an example of how this standard may 
be used. Assume a building is being planned which will pro- 
vide 100,000 square feel of activity area. In other words, 
the square footage in the swimming-pool surface and deck, 
and all gymnasium floors, including high- and low-ceiling 
areas, equals 100,000 square feet This would mean that 
the square-footage needt for .ancillary areas would be ap- 
proximatdy 35,000 square feet. Architects generally speak 
of the combination of activity areas and ancillary areas in 
a gymnasium as "net usable area." Consequently^ the net us- 
able area in die building would be approximately 135,000 
square fret. 

TARE SPACE 

All other than the net usable area in a building, includ- 
ing hallways, stairways, wall thicknesses, lobbies, public 
toilets, bleachers for public use, custodial space, and space 
needed for ser\'ice conduits of all types, is referred to by 
many architects as "tare.” The area needed for tare varies 
gready from building to building, depending upon the func- 
tion and architectural design. A rough estimate of the area 
needed for this item is a figure equal to 60 to 70 percent 
of the activity area in a gymnasium. If a large amount of 
permanent-type seating is provided in a building, the tare 
figure may be much higher. By adding tare, ancillary, and 
activity areas, an estimate of the gross square footage of 
a gymnaisium building can be computed. This figure is 
helpful in preliminary discussions of costs. 

The following is an example of the application of the 
formula mentioned above: 



Acti\ ity Areas 100,000 sq. ft 
Andllarv Areas 35.000 sq. ft 
Net Usable Area 135,000 sq. ft 
Tarc Areas 70.000 sq. ft 
Gross Area 205,000 sq. It- 

Another method of computing the gross building area is 
to start with the figure of net usable area (including activity- 
areas, offices, locker and shower areas, storage space, sup- 
ply rooms, and bleachers) and add 30 to 35 percent for 
circulation requirements (including public toilets, hallway’s, 
stairw’ays, surge— lobby— areas, w'all thicknesses, and me- 
chanical areas). In a facility where most of the space is in 
the form of large open areas, the circulation area may be 
reduced to 20 to 30 percent. The area allotted for bleachers 
is highly variable, depending upon the intended function of 
the facility. In the folio w'ing illustration of this formula, it 
was estimated that an area equal to 20 percent of the total 
activity area was devoted to permanent seating: 

Net Usable Area 135,000 sq. ft. 

plus seating 20.000 sq. ft. 

Total 155,000 sq. ft. 

multiplied by 33 1/3 percent 
Circulation Area 51,667 
Gross Area 206,667 

APPLICATION OF STANDARDS 

Standards are guides for the use of planning committees 
and administrators. Standards are extremely helpful to tlie 
planner but cannot be construed as a substitute for creativ- 
ity. They help in early computations of cost estimates and 
also in checking preliminary drawings to determine whether 
enough space has been provided in different categories to 
meet the program needs of the studeni enrollment for which 
the facilities are planned. 

Programs in colleges and universities vary all the way 
from a minimum service program in physical education to 
a broad program including teacher education, intramural 
sports, intercollegiate athletics, recreation education, health 
and safety education, and elaborate research relating to all 
of these areas. A comprehensive program calls for much 
more office space than a simple, required program for non- 
major students. The ancillj^- space provided by the 35- 
percent figure includes merely the minimum office require- 
ment for physical education and athletics. 

ENROLLMENT RELATIONSHIPS 

When standards in terms of square feet per student are 
used as guides in college or university planning, it is natur- 
al to ack where the cutoff begins. At what point do the 
standards become meaningful? Obviously, f^r a college of 
200 students, 12 square feet per student of indoor area for 
sports and athletics would be inadequate. It would not even 
provide one basketball court. A college or university with 
an enrollment of fewer than 3,000 undergraduate students 
should meet the minimum physical education-recreation 
space needs of an institution of 3,000. As a college •-'r uni- 
versity increases in size above 3,000, the space si. lards 
oudined in this chapter are applicable. 

THE PLANNING PROCESS > 

After it has been determined that additional facilities are 
needed, the following steps should be taken to ensure proper 

1 from N. L Engcihardt, N. L Engtlhardt, Ji., and Stanton Ix^ctt, 
School Hanning and Building Handbook, F. W. Dodge CoTporation, Nc»« 
York, 1956, pp. 125-126. Used by pennission of McCraw-Hill Book 
Company. 
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TABLE 1 

FACILITIES EVALUATION CHART 



N^uiic InytuijuQ: I mvrr^ny vi A 
I ndtrgr^duwSiuJwiKarvllin^ IlJ»OUsilUa^ * JlpUU 
Cradu&iirMtudcDlluirvlliii^; }i5UUs > 45U 

Student PvpulaikHi: > llp950 



IXpc'.V Space 
Indoor Acuvity Stations 

National Standard: 12 sq. IL per student sc ASPS( 11,950) ? 145.000 sq. 


1 

1 1 


Areas Measured 


^ of Cl4j»s "A* Space 


We have m sq. ft 


St,mdard m sq. it. 


% of Standard vr< ha%Y 


% vf Standard we need 


Sq. ft we need 


AlCvmA 
Cym B 
Cym C 
GymD 


55% 


42.414 ! 


78,870 


5i.«% 


46J2^ 


i 

36.456 1 

i 


A2 Combatives Room 
Wd^t Room 
Corrcaives R-x»m 
Dance Room 


I 


10.155 


43,020 


23.6*; 


76.4% 


1 

32,885 1 

f 

1 


J A3 Sieimminj; Pool 


15*i j 2,925 ' 


21310 


i3.e^ ! 


86.4% 


18385 I 



Type *B* Space 
Outdoor Aaivity Staalons 

National Standard: 100 sq. li. per student x ASP^ ( 1 1.950 ) = 1,195,000 sq. ft. 



Areas Measured 


% of Class ’B’ Space 


We have in sq. ft. 


Standard in sq. ft. 


% of Standard we have 


% of Standard we need 


So. ft. we need j 


B1 Soccer Field 
Flidcer^ball Field 
General Fdds 


60% 


435.600 1 


717.000 


60.7% 


393% 


1 

T 

281.400 j 


B2 Tennis Courts 
Volleyball Couns 
Flidcer<'ball Courts 




28360 


179350 


15.8% 


843% 


~i 

150,890 j 

i 


B3 Trade & Fidd .Area 
Baseball Fdds 
Football Fdds 


i 

25% ! 1,207,680 

i 


298.750 


100+% 


i 

0% 


( ! 

1 

0 



Type "C Space 

Intramural Outdoor Recreation Areas 



National Standard: 160 sq. ft. per student x .\SP°( 11,950) z 1,912,000 sq. fi. 



.\rcas Measured | % of Class *C Space ^ We have In sq. ft. Standard in sq. IL'% of Standard we huve 


% of Standard we need 


! Sq. ft. we need ! 


Cl Soccer Fidds 

Toudi Football Fidds 
Softball Fdds 


40% 


1 

270,894 


i j 

764.800 


i ^ ; 

35.4% 


64.6% 


j 

493.906 j 


C2 Tennis Couns 
Volln-ball Couns 
Flidcer-ball Courts 


1 

10% 


f 

j 52.720 

i 


191,200 ' 


! 273% 


823% 


i 

138,480 


C3 Foo."ball Fidds 
& Trade 8: Fidd .\rca 
C4 Baseball riclds 
Outdoor Pool 


1 

45% 

\ 

1 


1.163,052 

1 

1 


360,400 


100+% 


0% 


0 : 

i 


tI5 Spons and 
Intramural 
iiuildin^s 


3% 


0 


95,600 




100% 


95,600 



Tainis Omns 
Outdoor .\<tirjiy Stations 
(space included in Types B2 and C2 ^andards) 

Xaiional Sjandara: .»SP» (11,950) . SO TennL! Couns 

400 aadenu 



.\rcas Measured 


1 Num*>cf wehave ]Natit»nal Standard] 


% of Standard we have 


% of Standard we need 


Numba we need 


Tennis Ccurts 


i 1.3 ; 30 I 


43 3% 


56.7% 


*7 



liandhall and Squash Courts 
Indoor ,\aiv"ity Stations 
( «pace not included in T\^e Ai standard ) 

National Standard: x \S1^( 11,9501-- IS Handball or Squash Courts 

800 students ^ 



Areas 5*casurcd 


Number we have 


National Standard 


% of Standard we have 


% of Standard we need 


Number we need 


Handball Couns ! 

Squash Courts 


4 


1.5 


26.6% 


73.4% 
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planning and construction: 

ANALYSIS AND CHARTING OF THE TOTAL PROJECT 

The analysis and charting of the project will vary a 
great deal from one college or university to another, de- 
pending upon the planning organization already established 
within the institution. Presumabl}’, the initiative will come 
from the program specialists, who must convince the ad- 
ministration of the need for new facilities. The Department 
of Health} Physical Education, and Recreation will undoubt- 
edly wish to appoint a project planning committee. Some de- 
partments will have a regular building planning committee; 
others will appoint one ofthe staff members responsible for 
facilities coordination and planning, and will appoint a 
committee to work with him whenever a new project or 
building is being planned. 

SELECTION OF A PROJECT PLANNING COMMITTEE 

The Project Planning Committee should not be too large, 
but it should represent the various interest? within the col- 
lege or university who will be using, or who hav'e an inter- 
est in the utilizauon of, the new fa^ity. These people will 
be, for the most part, program specialists. When selecting 
this Committee, it should be kept in mmd that many mem- 
bers of the facahy and others who will not be serving on 
the Committee can, and should, frequendy be called upon 
to serve as consultants. 



DOING THE SURVEY WORK WHICH WILL DEMON- 
STRATE THE NEED FOR NEW CONSTRUCTION 

Survey work will be done by the Project Planning Com- 
mittee of the Department. This survey should be carefully 
done because of the tremendous demand upon general 
budgets for fands. It must be proved conclusively that a 
new facility is needed before the administration can be ex- 
pected to locate funds for the project. The application of 
the planning standards oudined earlier in this chapter will 
reveal the need for additional facilities for the particular 
institution. This appheation should also be quite informa- 
tive with respect to delineating present strengths and weak- 
nesses of existing facilities, particularly in specific types of 
fadliues (sec Table 1). The Projea Planning Committee for 
health, physical education, and recreation will need to do 
head-count and utilizauon surveys in different areas where 
activity is now taking place in order to demonstrate defi- 
nitely that the present fadlities are inadequate. 

ARRIVING AT THE METHOD OF HNANCING THE 
PROJECT 

Colleges and universities finance fadliUcs in a number 
of dificrenl ways. New faciliUes and modifications of exist- 
ing facilities may be firanced by capital outlay funds, gen- 
eral budgets, student fees, federal or state grants, founda 
tion grants, and/or private donations or gifts. The method 
of financing a particular facility is usually determined by 
the administration, whicli knows best the current possibili- 
ties for supporting the project. 

ASSURING THAT AU INTERESTED PARTIES ARE 
INVOLVED AT ALL STAGES 

Each member of the faculty who wishes to be heard 
should be given a cliancc to contribute ideas, and to look 
over schematic drawings for improvement possibilities. 
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PROGRAMMING BY THE PROJECT PUNNING COM- 
MITTEE WITH THEPARTICIPATIONOFAU.OFTHE 
FACULTY AND STAFF WHO ARE INTERESTED AND 
CAPABLE 

It is recommended that the Project Planning Committee 
examine documents that have been prepared for building 
constructions of a similar tj’pe. Plans for these facilities can 
be provided by the college or university planning commit- 
tee, the professional consultant, or an ar^itect. If possible, 
the Committee should actually visit some of these facilities. 

The programming of a building or a field should be 
completed in written form, with or without schematic draw- 
ings. Architects vary in their desire to have planning com- 
mittees make and present such draw’ings. The architect 
normally prepares a great many preliminary schematic 
drawings in an effort to interpret the needs as represented 
by the Project Planning Committee. 

SELECTION OFTHE SITE OR SITES 

The architect usually wants to be involved in site selec- 
tion for a building. Many times, however, the site is selected 
prior to the appointment of an architect Program special- 
ists, engineers, and others should work together in the selec- 
tion of a desirable site for any new’ construction. Some of 
the factors that must be considered in selecting a site are as 
follows: 

• Proximity to classrooms 

• Proximity to housing 

• Pedestrian traffic patterns on the campus 

• Motor traffic movement and parking space 

• Soil conditions and drainage 

• Availability of utilities 

• Relationship to other health, physical 
education, recreation, and athletic facilities. 

THE SELECTION OF AN ARCHITECT 

Selecting an architect is a most significant action. It is 
of utmost importance that the firm selected shall have dem- 
onstrated its ability in planning buildings of the type under 
consideration. It is advisable for the Project Planning Com- 
mittee to look at completed w’ork of a similar type which 
was done by this aichitecL Evaluation should be made of 
the quality of the architect's staff, including an appraisal of 
the competence of the engineers, draftsmen, and artists: 

The abilit}’ of the architect to write specifications, to pro- 
vide good schematic drawings, to supervise construction, 
to balance between economy and function, to work with 
other people, and to be open to new ideas should be ap- 
praised cardTully. Above aU, the architect should have a 
reputation for honesty and integrity. The professional con- 
sultant retMned by the Project Planning Committee should 
be extremely helpful in the selection of an architect. 

ARRANGING FOR SCHEMATIC DRAWINGS, 
SKETCHES, AND BUILDING MODELS 

Schematic drawings anc sketches of floor plans for a 
building or field that arc preliminary interpretations of the 
work ofthe program specialists in programming the facility. 
A designer will usually meet many times with the program 
specialists before he arrives at an interpretation of their 
ideas that is satisfactory to everybody involved in the plan- 
ning. During this stage of planning, the architect will usual- 
ly have someone draw a building model so that the pro- 
gram specialists and the Project Planning Committee can 
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sec how ihc building fits in with its environment They can 
draw conclusions from wdl-donc building models coneem- 
ing the aesthetic aspects of the budding and die is ay in 
vrhich it will blend widi the campus in general. 

REVIEWING THESE DRAWINGS AND SKETCHES 3Y 
THE PLANNING AND PROJECT COMMITTEES AND 
OTHERS ON THE FACULTY AND STAFF 

This process may involve many discussions, meetings 
and rev'isions. 

REVIEW OF FINISHES. MATERIALS TO BE USED, 
AND EQUIPMENT ITEMS TO BE INCLUDED IN THE 
BUILDING CONTRACT 

The finishes, materials, and equipment must be reviewed 
by the Planning Committee of the college or universit}’, the 
Project Committee, and program specimists. The selections 
will vary with the amount of money available for building 
the facility. 

OFHCIAL ACCEPTANCE OF PRELIMINARY DRAW- 
INGS AND SPECIFICATIONS 

When the schematics and the specifications have been ap- 
proved by all committees involved, the architect can then 
proceed with his working draw’ings and iinal specifications. 
Most good architectural firms have men on their staffs w’ho 
are specialists in specification w’riting. It is extremely impor- 
tant to have good, clear specifications that will not permit 
a contractor to take shortcuts- The quality of the specifica- 
tions will determine the validity of the bidding. 

OFFICIAL PREPARATION OF BUILDING BUDGET 
AND ACCEPTANCE OF TENTATIVE ESTIMATES OF 
BUILDING COST 

On the basis of the preliminary specifications, the build- 
ing budget must be prepared, the tentative cost estimates 
approved by the committees, and these documents trans- 



mitted to the confirming and appropriating bodies. 

THE PREVIEW OF WORKING DRAWINGS AND SPE- 
CIFICATIONS 

The Campus Planning Committee and the Project Plan- 
ning Committee normally spend several sessions in preview- 
ing the working drawings and specil'ications of the building. 

APPROVAL OF FINAL W^ORKING DRAWINGS 

After the working drawings have been thoroughly pre- 
viewed by the Campus Planning Committee and the Project 
Planning Committee, they are given final approval. 

OPENING OF BIDS AND THE AWARDING OF CON- 
TRACTS FOR CONSTRUCTION 

The contracts for construction arc based upon the final 
working drawings and specifications. The contractors bid- 
ding on a construction project will usually fall into five dif- 
ferent categories: 

• General construction 

• Heating and ventilating 

• Plumbing and drainage 

• Electrical work and lighting fixtures 

• Landscaping 

ACCEPTANCE OF BUILDING AFTER CAREFUL 
INSPECTION 

Appendix I shows the typical procedure followed in the 
construction of a building. This can serve as a guide for 
determining when a building should be accepted. 

REVIEW OF THE BUILDING BEFORE THE GUARAN- 
TEE PERIOD EXPIRES 

The guarantee period for a building is usually one year. 
An ethical contractor establishes a financial reserve for work 
that may have to be done during this period. 
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BENERAL FEATURES OF INDOOR FACILITIES 



Well-designed college facilities with functional relation- 
ships and aesthetic appeal will help assure optimum use. 
Careful, cooperative planning by staff, engineers, architects, 
and competent professional consultants will help to insure 
that the completed structures are attractive, but more im- 
portant, that they are functional for those programs which 
will be offered in them. 

Building features that are common to all structures are 
included in this chapter so that important consideration in 
planning will be given to the most efficient use of these 
facilities, while providing for the maximum comfort and 
safety of participants and spectators. Such essential features 
as traffic circulation, color and aesthetics, indoor surface 
materials, sound control and acoustics, electrical systems 
and service, audiovisual services, mechanical sj'siems, sani- 
tary facilities, and security are covered in detail. Recommen- 
dations for these general building features are based on the 
research, experience, and suggestions of qualified engineers, 
architects, and professional educators. 

TRAFFIC CIRCULATION 

Building location is a most important consideration in 
traffic circulation and control. A careful study of the rela- 
tionship of the proposed structure to student housing, aca- 
demic buildings, and the community will provide valuable 
information relative to placement of primary and secondary 
entrances and exits. 

The foremost purposes of planning for traffic circulation 
and control include: (1) minimizing congestion in corridors, 
stairwells, locker rooms, and spectator areas; (2) minimiz- 
ing the disturbance of students and staff in offices, class- 
rooms, and study rooms; (3) providing for ease of build 
ing supervision, and sepaiation of various units where 
necessary; (4) enhancing efficient and safe movement; and 
(5) providing for future building expansion. 

Ideally the gymnasium structure should be located be- 
tween the student housing area and the center of the cam- 
pus. A physical education building that is designed to serve 
students and staff in instructional, intramural, athletic, and 
recreational activities should be conveniendy located and 
easily accessible. 

Within the building, the control of traffic is related to 
the location of offices, classrooms, activity areas, service 
areas, and speaator areas. The anticipated use of the build- 
ing’s fatuities should be carefully studied prior to and dur- 
ing the time preliminary layout drawings arc prepared. 

In the preparation of flow charts, one shoula consider 
the required movement of individuals from service areas to 
activity areas, from classrooms to service areas, and other 
necessary movement. Those special circulation problems 
created by intramural, recreation, and spectator programs 
should also be included in the traffic control study. The 
placement of service, activity, instructional, and spectator 
areas should provide for efliclenl ni ans of superr'ision of 
those utilizing the facilities of tlie building. 



SPACE RELATIONSHIPS 

The relationship of activity areas, instructional areas, 
and service areas to the placement and size of corridors, 
lobbies, stairs, and doors needs careful consideration if the 
flow of traffic is to move easily and safely. Spectator space, 
if provided, should be separated from the swimming pool 
and pool deck areas, the gymnasium floor, and other activ- 
ity areas. Entrances to tlie seating area should be direct 
from the out-of-doors, or from corridors or foyers ivithout 
requiring travel through locker rooms or across pool decks 
or gymnasiums. It is also important that traffic to and 
from the locker room not be across the gymnasium floor. 
Suggested space relationships in the physical education 
suite are are shown in Figure 2. 

The individual components of the dressing and locker 
room areas should permit entrance to, and exit from, each 
area without cross traffic in wet and dry areas. The location 
of toilet rooms in relation to the swimming pool and to 
outside facilities should be given careful consideration, es- 
pecially with reference to community or public use. 

Units within tlie building which require truck delivery 
service should be grouped so as to reduce to a minimum 
the number of delivery points. Delivery of supplies within 
the building should be planned so there is no traffic or de- 
livery through locker rooms or across gymnasium floors. 
A loading dock is a most important consideration. In multi- 
storied structures, elevators should be provided. 



CORRIDORS AND FOYERS 

In large buildings, the healtli, physical education, and 
recreation units should be accessible from at least two cor- 
ridors or passageways leadiiig from the principal classroom 
areas of the building to prevent traffic congestion during 
change of periods. Corridor widths should conform with 
local and state building codes. 

Provision should be made for heavy traffic from the 
dressing room or the locker suite to playfields. The desig- 
nated corridor width.s should be clear of all obstructions, 
including the maximum swing of locker and room doors. 
No corridor should be less tlian 60 inches in width. All 
equipment, such as heating units, drinking fountains, fire 
extinguishers, and telephones, should be recessed. Each end 
of every corridor should terminate at an exit, or stairway 
leading directly to a point of exit. 

Pumic assembly rooms, including gymnasiums, used for 
large public groups should be designed witli entrance foyers. 
The size of me foyer will depend upon the seating capacity. 
The planning of diis area should include consideration for 
ticket sales, public telephones, an information desk, and a 
cloak checkroom. The foyer should be accessible to public 
toilets for men and women. In many situations, it is ad- 
visable to provide cutoff gates so that it will not be neces- 
sary to supervise the entire building when speafic areas are 
not in use. 
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GENERAL 1-EATl’RES OF INDOOR FACIUTIES 




Source: Herrick. John H.. Ralph D. McCleary, Wilfred E. Clapp, 
tuid Walter F. Bogner. From School Protjram to School Plant. New 
York: Henry Holt and Company. 1956. p. 325. 



Figure 2 

Space Reiafionships in the Physical Education Suite 



STAIRWAYS 

Buildings of two or more stories should have no fewer 
than two stairways, located at the extrenies. All stairways 
should be of fire-resistant construction, and all main stair- 
ways should lead direedy to grade exits. Two-lane stair- 
ways are recommended, and they should have a clear 
width throughout their entire length of a minimum of 44 
inches between handrails (see local fire code). 

Stairways should be divided into runs of not more than 
16 nor less than 3 risers. Risers should not exceed 6-1/2 
inches, and treads should be at least 10-1/2 inches meas- 
ured from riser to riser. The rounded nosings of all treads 
and landings should have nonslip, flush surfaces. Abrupt 
overhanging nosing should not be used. 

Circular or winding stairways should not be constructed. 
In some cases, ramps are desirable to compensate for minor 
differences in levels of floors. These ramps should have non- 
slip surfaces and should have ariseotnot more than 1 to 
12; 1 to 15, or 1 to 20 is preferable. Adequate stair aisles 
must be provided (see state and local codes) for all bleach- 
ers of more than three rows, whether the bleachers are 
movable or fixed. 



FXITS AND DOORS 

Exits should be located so that One exit, or 

stairway leading to an exit, will be witliin 100 feet of a 
' doorway of every room designed for occupancy. Every 

I floor of the building should have at least two exits, remote 

ERIC 



from one another, and additional exits as prescribed by the 
National Fire Protection Association formula in the Build- 
ing Exits Code. Exits should be located for convenience as 
well as for safety. It is important that the number of exits 
and their location.*; be properly related to the Seating capac- 
ity and the space in the gymnasium or swimming pool. 

Folding bleachers are often provided along the sides of 
the long axis of the gymnasium playing court. When a 
second level of folding or fixed bleachers is provided on 
one or both sides of the gymnasium, there should be ade- 
quate exits at the four corners of the gymnasium. It should 
be possible for the spectators to reach the out-of-doors 
directly from the main level without passing up or down 
the stairs. With two lev'els of seating, this is hardly possible, 
at least on a level site, but stairways or passageways down 
long hallways should be kept to a minimum. 

All doors should open in the direction of exit, witli the 
entire door swinging free of the door opening (side-hinged). 
Double exterior doors should be provided with a removable 
center mullion so that each door will operate independently, 
and at least one such opening should be a minimum of 36 
inches wide. Every room should be provided with exits as 
prescribed by the Building Exits Code, and all outside 
doors should be equipped with panic hardware. 

The doors to rooms where combustible material is kept 
should be constructed in accordance with Fire Underwriters' 
.specifications. Exterior doors and all doors in damp areas, 
such as the swimming-pool area, laundry rooms, shower 
rooms, and dressing-locker suitc.s, should be heavy-duty 
and moisture-resistant. 
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If exterior doors cannot be recessed, tlie> should be jpro- 
lected against tlic weatlicr by projections, overhangs, or 
soffits. Outside entrances should be provided v;lth mud-aiid 
dirt grates or mats for cleaning the mud and dirt from 
shoes. One method which has proved satisfactory is tlie use 
of a grate-covered recess about sL\ feel long tuid the widtli 
of the door opening, so placed dial persons entering die 
building must walk across it with both feet. Consideration 
should be giver to the sue of die operaigs in the grate to 
prevent accidents to persons wearing high-heeled shoes. 

While minimum widths of corridors, stairw’ays, and e.vits 
are determined by local codes, these areas should be con- 
sidered in the light of maximum use of the building's facili- 
ties. Stairw'ays and exits are die most important factors in 
preventing traffic congestion, and should, in most cases, 
be wider than the code requirements. 

COLOR AND AESTHETICS 

Daily contacts with good color design help give individ- 
uals an appreciation of aesthetic values and a feeling of 
pride in their surroundings. Studies have shown that the 
skillful use of color definitely affects attitudes and work 
habits. 

Color is really no more than a reflected quality of light. 
The phy.sical function of color is to reflect light in such a 
w'ay as to provide maximum quality as well as quantity. 
The psychological effect of color must be considered as well 
as the physical function. The color scheme of the entire 
struaure should provide a pleasing learning environment. 
The tread toward the use of light colors is recommended in 
planning gymnasiums, classrooms, and recreational facil- 
ities. 

CONSIDERATIONS IN COLOR SELECTION 

The geographic location of the facility should influence 
the type of color utilized. In warm climates, tlie cod blue- 
green group of colors is desirable. In northern climates 
where there are cool areas or cool exposures, the warm 
red-orange group of colors is preferable. In bright, sunny 
locations, intense colors are recommended because bright 
light tends to "wash out" color. 

It is quite obvious that tlie exterior finish of the gymna 
sium structure should be in harmony with other buildings 
on the campus. When the design of the building is such 
that very little light enters any one room, warmer tints of 
color are recommended. If classrooms, offices, and other 
areas utilizing natural lighting have a northern exposure, 
warm colors are recommended, while soutliern expo.sures 
will call for cool colors. 

The size and shape of a room can appear to be changed 
by the skillful use of colors. Small rooms can be made to 
appear larger by the use of light colors. Saturated colors 
can be used in large rooms if tliey do not absorb loo much 
light. 

Both the type of lighting fixture and the color tempera- 
ture of the lamps have an effect on the final color rendition 
of an area. Colors should be selected under the same light 
in which the colors are to be seen. 

The type of activity should be a factor in determining the 
exaa color of a room or an activity area. In addition to 
being classified as w arm or cool, colors may be stimulating, 
relaxing, depressing, or neutral. In general, classroom col- 
ors should be neutral to slightly stimulating, while gymna- 
sium colors should be slighdy stimulating. For example, a 
bright red in a gymnasium would be loo Stimulating, where 
as a purple would be depressing. Eacli room in tlie complex 



should reflect an inviting, hospitable, and friendly atmos- 
phere. 

LIGHT REFLECTION 

Light reflection from surfaces and equipment in a room 
should be considered in term: of color as well as the type 
of activity. The following reflection factors, indicated in 
terms of pcr^.entage of light reflection, are recommended by 



die Illuminating Engineering Society; 


Furniture 


35% to 50% 


Ceilings 


70% to 9C% 


WaUs 


40% to 70% 


Dado or w’ainscot 


40% to 60% 


Trim 


30% to 60% 


Floors or desks 


30% to 50% 


Chalkboards 


5% to 20% 


Tackboards 


40% 


Window’ w’alls 


80% 



These figures provide a guide to light efficiency as well as 
visual comfort in the various rooms. 

In general, walls should be slightly darker than ceilings. 
Colors in a large area, such as a gymnasium or auditor- 
ium, add interest and variety. A reasonable variation in 
color combinations from room to room, and rooms to cor- 
ridors, adds to the attractiveness of the entire building. 

Natural-finish maple floors in gymnasiums and other 
similar areas, such as a dance studio, should provide a 
reflection factor of 30 to 40 percent. Tile or terrazzo floors, 
or floors made of other synthetic materials may prove sat- 
isfactory provided they have the recommended reflection 
factor and are not of checkerboard design. 

Doors to offices, classrooms, and other areas should 
harmonize with the entire building. 

The grays and browns of yesteryear are now obsolete 
and the trend is toward tints and light wood finishes. Be- 
cause glossy surfaces may cause excessive glare, it is im- 
portant that nongloss or matte finishes be used. 

FURNISHINGS AND EQUIPMENT 

The selection of properly-designed furniture is vitally im- 
portant. In addition to being of suitable color, furniture 
should be designed so that it will not mar walls and otlier 
furniture. 

Where draperies aiid upholstered materials are used, ap- 
propriate color combinations should be planned to achieve 
color harmony for the area. Lockers, cabinets, and sanitary 
fixtures may be obtained in colors to harmonize with the 
prevailing deco^". 

Gymnacium C 4 uipment, such as tun:bling mats and gym- 
nastic apparatus, is now available in various colors. Use 
of attractive color combinations for equipment can help 
make a gymnasium a pleasant and inviting area. 

COLOR CODES 

Color codes should be used for purposes of identification 
and safety. Multipurpose isc of gymnasium floors and 
other areas indicates tlie need for colored court markings, 
which can be achieved by permanendy-painted lines or by 
die use of different-colored, sensitized pressure tape. 

The recognition of hazards, such as close clearances, 
cages of openings, moving objects, and barriers, may be 
achieved more readily if associated widi a specific alenLig 
color. For example, red has long been associated with fire 
extinguishers, fire alarm boxes, and fire-fighting equipment. 
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persons may be alerted to danger or emergency areas by 
lising orange on power controls, rims of pulleys, gears, 
sw’itch boxes, electrical boxes, or other such potent'ally- 
dangerous apparatus. Yellow’ and orange colors can be 
used to identify physic'd hazards, blue can denote an area 
w’here caution should be used, w’hite can mark the location 
of sanitary facilities, and green can be used to identify safe- 
ty and firsi-aid equipment. 

INDOOR SURFACE MATERIALS 

The selection of indoor surface materials becomes a com 
plicated problem because indoor facilities may be subject to 
hard usage and/or excessive moisture, ai.d they must meet 
minimum standards in terms of acoustical and iight-rcflect 
ing properties. Geographic location of the facility and tlic 
availability of certain surface materials are factors to be 
considered in the selection of appropriate surface t.eatiaent. 

Table 2 indicates suggested indoor surface materials. 
Other available materials not mentioned in the Table, such 
as patented resilient synthetic plastics, should be considered. 
For example, spray or brush glaze is being used for da- 
does, and, in some instances, is used in locker rooms, show 
er rooms, and corridors for all wall surfaces. 



FLOORS 

At least tiirce distinct types of floor surfacing are re- 
quired in facilities described in this Guide. Floors in service 
areas such as locker rooms, shower rooms, toweling rooms, 
and toilet rooms require a surface that is impervious to 
moisture. In general, gymnasiums and other activity areas 
require a w’ooden floor, unless specific purposes dictate 
another type of surface. Classrooms, corridors, offices, and 
like areas may be grouped togetlirr for common surfacing. 

In the treatment of floors, it is well to heed the instruc- 
tions of the manufacturer of ihe product beuig used. One 
satisfactory u^etliod for finishing wooden floors is as fol- 
lows; after initial installation, the floor should be sanded 
carefully to a smooth fiiash; it should be cleaned thorough- 
ly without water, next, a penetrating floor seal should be 
applied and allowed to dry; the floor should then be buffed 
and painted floor lines added; the scaling process should be 
repeated, followed by the application of a coat of finish seal. 

Special activity area.*: require different treatmenis. For 
example, a dance gymnasium that io used for instruction in 
modern dance should have a finished treatment so as to al- 
low the dancers to slide or glide across the floor while per- 
forming dance movements. In other areas,, such as basket- 



TABLE 2 

SUGGESTED INDOOR SURFACE MATERIALS 




Note. The numbers in the Table indicate first, second, and third choices. 'C indicates the material as being contrary to good practice. An” indicates 
Icslrabic quality. 
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belli courts, tbc fiiiisli should be of a nonslip nature. 

The co.'il of iiistalliitiou is iiiiportaiil in die selection of 
floor Surfaces. The cost of floor maintenance and die ease 
widi uhirh floors can be cleaned and repaired are addition- 
al considerations in the selection process. 

In general, classrooms, corridors, and offices have been 
satisfactorily surfaced with some type of tile, such as as- 
phalt, vinyl, vinyl asbestos, rubber, or linoleum. Consider 
ation should be given to the use of carpeting in offices, 
golf-course locker rooms, and other appropriate areas. 

WALLS 

In addition to segregating specific areas, walls sh'mld 
serve as harriers to sound, light, heat, and moisture. In 
selecting wall surfacing, consideration should be given to 
the acoustical properties of the material to be used. In gen- 
eral, moisture-resistant walls with good acoustical proper- 
ties are recommended. Most modern gymnasiums have 
smooth surfaces on the lower portion of the walls so they 
may be used as rebound surfaces. Rough-surfaced walls col- 
lect dirt easily and are difficult to clean. 

In those areas such as locker rooms, shower rooms, and 
toilet rooms, where high humidity is often present, it is most 
iiiipurtant to select surfacing for walls that is highly -mois- 
ture-resistant and has good acoustical properties. Walls that 
serve as barriers between toilet rooms, handball courts, 
squash courts, and other areas where noise is a problem 
should have a minimum of sound transmission. 

CEILINGS 

Roof design, type of activity, and local building codes 
should determine the ceiling construction. Ceilings should 
be insulated to prevent condensation and should be of a 
light color to enhance light reflection. Acoustical ceiling ma- 
terials are necessary in instructional and activity areas. 

False ceilings with catwalks above them have been ef- 
fectively designed lo permit maintenance and repair of light- 
ing and ventilating systems. 

SOUND CONTROL AND ACOUSTICS 

The sonic, or audible, environment is the most difficult 
phase of the total environment to balance and requires tlie 
services of an expert acoustical engineer. Within each room, 
attention must be given to reverberation time. This is influ- 
enced by the absorption and reflection qualities of all sur- 
faces within the room. Hard surfaces reflect sound and pro- 
duce excessive unw’anted reflection and reverberations; thus 
the space may be "noisy.” Softer absorbative surfaces turn 
the sound into another form of energy and can produce 
areas that are too "dead.” Therefore, most areas must have 
some materials with sound-absorbing qualities in order to 
balance the sonic environment for good hearing conditions. 

SOUND INSULATION 

Unwanted sound, or noise, may be bansmitted into tlic 
room by means ol ventilating ducts, pipes, and spaces 
around pipe sleeves. The transmission of sound through 
ducts can be reduced by tlie use of baffles or by lining die 
ducts wiUi sound-absorbent, fire-resistant materials. The 
ducts may also be connected with canvas to interrupt die 
transmission dirough die metal in die ducts. Pipes can be 
covered widi pipe covering, and spaces in die pipe sleeves 
can be filled. 

Sound can also be transmitted through the walls, floors, 
and ceilings. This can be reduced to a desirable minimum 
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by die proper structural design and materials. In die con 
rciitioiial wall construction, alternate studs can support th 
sides of die wall in such a manner dial there is no dirougl 
connection from one wall surface to another. This is some 
times known as double-wall construction. The space insid 
the walls can be filled with sound-absorbing material t 
further decrease the sound transmission. Sometimes three o 
four inches of sand inside the walls at the baseboard wi! 
cut down the transmission appreciably. Likewise, soum 
absorption blankets laid over the partitions in suspendei 
ceiling construction can frequently reduce the sound fron 
one room to another. 

M. chinery-vibration or impact sounds can be reducet 
by use of the proper floor covering and/or by installinj 
the machinery on floating or resilient mountings. "Soum 
locks,” such as double walls or doors, are needed betwee) 
noisy areas and adjoining quiet areas. Impiv^iCr locatioi 
of doors and windows can create noise problems. 

It is imperative to pay attention to the acoustical treai 
ment of all areas. Gymnasiums, swimming pools, and dress 
ing-locker rooms are frequently neglected. 

MATERIALS FOR ACOUSTICAL TREATMENT 

Care must be taken in the maintenance of acoustical ma 
terials. Oil paint reduces the sound-absorbent qualities o 
most materials. Surface treatment for different acoustica 
materials will vary. The most common treatment of acousti 
cal-fiber tile is a light brush coat of water-base paint. ] 
should be noted that most acoustical materials lose thei 
efficiency after several applications of paint. 

ELECTRICAL SYSTEMS AND SERVICE 

All electrical service, wiring, and connections should b 
installed in accordance with the requirements of the Na 
tional Electric Code of the National Board of Fire Undei 
writers, and of state and local building codes and fire regu 
lations. 

The capacity of each individual electrical system shoult 
be determined accurately for obvious reasons of safety am 
economy. Full consideration should be given to present am 
future program plans when designing the electrical systems 
The increasing use of electrically-operated equipment, highe 
standards of illumination, and special audiovisual equip 
ment should be anticipated. 

ILLUMINATION 

In addition to the amount of light in any given area, th 
quality of the light is of equal importance. Providing effi 
cient illumination is most complicated and challenging, am 
the services of an illuminating engineer are strongly recora 
mended in order to obtain maximum lighting efficiency 
Gymnasiums, classrooms, corridors, and other specific area 
have distinct and different lighting requirements. Planninj 
for electric illumination requires that each area be consid 
erfid relative to specific use. In all areas, minimum require 
ments are recommended in terms of footcandles per tasi 

MEASUREMENTS OF UGHT 

The footcandle is a measurement of light intensity at . 
given point. Light intensity, as measured in footcandles, i 
one vital factor in eye comfort and seeing efficiency, but in 
tensity must be considered in relation to the brightness bal 
ance of all light sources and reflective surfaces witliin tli 
visual field. 
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The rdleclit‘11 factor is the perccntaj^c of falling on 
a surface which is reflected by iliai surface, fn order lo 
n»aiuia»u a brightness balance ftith a quafility and quality 
of hght for good seeing, all surfaces within a room should 
be rclauvely light, wiA a matte ratlicr than glossy finish. 
The foodambcri is ilie product of the illuminatiun in 
footcandles and the reflection factor of ihe surface. For ex 
ample, 4U footcandles striking a suiface with a reflection 
factor of 50 percent would produce a brightness of 20 foot- 
lamberts. These brightnesses arc necessary when computing 
brightness diiTerepces in order to achieve a balanced visual 
field. 



BRianM‘:.sSHAlAM:K 

The brightness balance of illumination is llie quality of 
light adiie^’cd by maintaining an acceptable ratio oi bright- 
ness diifcrcnce within die total visual field- Brightness bal- 
ance is important to visual comfort and efficiency', and good 
lighting involves the proper interrelationships of surface 
brightnesses and lighting intensities from natural and or 
electrical UluminaUon. It is desirable to reduce brighuicss 
differences to a reasonable minimum by eliminating die 
sources of e-xtremely high and low brightness and by in- 
creasing die brightness of the dark areas within the total 
visual environment. 



TABLE 3 

LEVELS OF ILLUMINATION CURRENTLY RECOMMENDED FOR SPECIFIC INDOOR AREAS* 



Area 

Adapted physical education gymnasium 
Auditorium 

Assembly only - 

Exhibitions 

Social activities. 

Classrooms 

Laboratories .............. 

Lecture rooms 

Audience area ........... 

Demonstration area 

Study halls . 

Corridors and stairways 

Dance studio . 

Reid houses. 

First-aid rooms 

General 

Examining table ........... 

Gymnasiums 

Exhibitions 

General exercise and recreation . . 

Dances 

Locker and shower rooms ..... 

Gymnastics 

Archery 

Shooting tee 

Target area 

Badminton • 

Basketball. - 

Deck tennis - 

Fencing 

Handball 

Paddle tennis 

Rifle range 

Point area 

Target area ■ 

Rowing practice area 



Footcandles 
on Tasks 
50 

15 

30-50 

5-15 

100 

70 

150 

70 

20 

5-50^ 

80 

50 
. 125 

50^ 

35 

. 5-50^ 

. 30 

. 50 

. 50 

. 70 

. 50 ^ 

. 80^ 

. 50 

. 70^ 

. 70^ 

. 70 ^ 

. 50 

. 70 

. 50 



Area 



Footcandles 
on Tasks 
70 ^ 



Squash 

Tennis 70 

Volleyball 50 

Weight-exercise room 50 

Wresding and personal-defense room .... 50 

Games room , 

Icerink 100^ 

Library 

Study and notes 70 

Ordinary reading 50-70 

Lounges 

General 50 

Reading books, magazines, newspapers ■ - 50-70 

Offices 

Accounting, auditing, tabulating, bookkeep- 
ing, business-machine operation 150 

Regular Office work, active filing, 

index references, mail sorting 100 



Reading and transcribing handwriting in 
ink or iredium pencil on good-quality 

paper, intermittent filing 70 

Reading high-contrast or well-printed 
material not involving critical or 
prolonged seeing, conferring and 



interviewing 50 

Parking areas 1 

Storerooms 

Inactive 10 

Active 

Rough bulky. 15 

Medium. 30 

Rne 60 

Swimming pools 

GenerM and overhead ....... ..... 50 

Underwater ^ 

Toilets and washrooms 30 



* These standards have been developed by a panel ,^f expens on fadliiies 
for health, physical education, and recreation after carxiul consideration 
of the activities involved. In all instances, the standards in this table arc 
equal to, or exaed, the standards which have been recommended by tht 
Illiminating Engineering Society, American Institute of Architcas. and 
National CounciTOn Schoolhousc Construaion. 



^ Care must be taken to achieve a brightness balance and to diminatc cx- 
ircmcs of brightness and glare, 

^Should be equipped with rheostats. 

*Mu.si be balanced with overhead lighting and should provide 100 lamp 
lumens per square foot of pool surface. 
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Vbu.il .iiiij \isu.;l ili.Nitimiii.ilit-'U »,.iu 

frsuh IriL'j'! ivjrJilh'Us. lUi.,iiliu.‘v 

dillcrcuct i;uul.> !>'T ilir it 'ml ^iMul cuv iii-inm.'iiJ, i jicit 
criiical scdiij^ ia>k.N art j>crfuniu-J. aiv a.s l.'llua>. 

• The !»-‘i->llaiiil>crl wl aii_\ surlatc ik*>^cd liutu 

any iiurnial ut iu ilic ruunt 

^!luuId iiut exceed Ic*- liiiici lliv luuilambcxi Lii«Liiiei»> i>l 
the pourcsl-lightcd task bdnj^ perfuXjucd iu the iu«jm uui 
be Iciis than une third ul tlic luudamhcrt brii;htuci*i> uf the 
poorc5t-Iij»htcd task iu die 

• The footlambcrt briijhtncs.s ul' ain iurfacc iianiediatcK 
adjacciu to die task should nut exceed dirce times die 
task brightness. 

«> The brightness difl'erence bcf.\ccu adjacenlsurfaccssliuuld 
be reduced to a niiniinuni. 

The brightness goal.';, as slated above, assume a lighting 
system that provides from 30 lu 70 fuutcandles on the 
poorest lighted task. The extent of die aica of the surface 
producing brightness has a measurable efiect upon \isual 
comfort. Small areas of cidicr extremes of brightness arc 
usually less noticeable than arc larger areas of the same 
brightness. 

Increasing die quantity of light with little or no consider 
ation for the quality has often resulted in extremely iinfa\ or 
able visual conditions. Traditionalh ^ we have prescribed 
die level of illumination desired for various areas in a g\’m- 
nasium only in terms of footcandics widiout any considcra 
tion for the quality of die rcflecllon. With the shift of em- 
phasis from quantity to quality of light, the illumination 
levels now recommended (sec Table 3) consider quality as 
well as quantity. 

I.MPORT.\.\'T COX.SII)ER.\TiOX.S 

In addition to the quantity and quaUty of light from die 
various kinds of lighting systems available, additional fac- 
tors to consider ii. the selection of an electrical illumination 
system arc maintenance, repair, replacement, and cleaning. 

The ideal lighting fixture has both an indirect and a 
direct component, throwing surface light on the ccilirig to • 
give it about the same brightness as the lighting unit itsdf. 
There is less need, however, to provide high-ceding arca.s 
with direct-indirect fixtures. In gymnasiums, swimming 
pool.% and similar activity areas, an c\’cn distribution of 
light is required to permit the individual to see quickly and 
distinc’ly in any part of the room. It is advisable to pro- 
vide supplementary lighting on such areas as those contain- 
ing goals or targets, and to place dimmers on the lighting 
in spectator areas. Supplementary light sources should be 
shielded from the eyes of participants and spectators in 
order to provide the proper brightness balance. 

Transparent, nonbrcakablc, plastic protective covers will 
protect lighting units in areas where balls arc used. Vapor- 
proof lighting units arc recommended for all damp areas, 
such as toilets, showers, die dressing-locker suite, and tlic 
swimming pool. Lo-kcr-room lights should be spaced to 
light the areas between lockers. 

Incandescent, fluorescent, mercury-vapor, and sodium- 
vapor lighting systems arc most commonly used in gymna- 
sium buil'Jings. The incandescent light is instantaneous, 
burns without sound, and is not affected by the number of 
times the light is turned on ot off. Incandescent lights and 
fi.\turcs arc considerably cheaper in mitial cost, arc easier 
to change, and tlie lamp, within limits, may be varied in 
size within a given fixture. Incandescent fi.xturcs, howc\cr, 
have excessively high spot brightness and give off a con 
sidcrabk amount of heat, which becomes a problem when 
high levels of illumination arc necessary. 



Mu' ■rcstc.nl ktmp.s have die ad\ Uiitagc i*l lung life and 
i;ue iil lea.»l and unt-huu liino ine auiuuni ul light lliat 
intanJcjccnl lamps ghe lux the same aluuunl ul current 
u.scJ. Thc> are fxcqucndv used iu ulu buildings to raise die 
illaminatiun level williuut flu. insiallaiiun ul new wiring. 

Mcrcurv vapux bghiing is rnu.st expensive in terms ul 
iniiial inslallatiun. llic uvexall sLuSiufmerturj-vapur light- 
ing, butt ever, b tlicapci diau incaiidcsceiit lighimg. The 
primarv ubjectiua tu mcrcurv -vapui lighting is the bluish 
culur dial results v.'heu diis system is used. Iluwev er, when 
incandescent lighting is used iu addiiiun tu nicrmry-vapur, 
a liij;hly -satisfactory lighting system results. 

Xight lights which burn continually are recommended 
for gvmnasiuins, Sttin.ining pools, handball cuurts- squash 
courts, and other indoor activity areas, bobbies, corridors, 
and Some classruums *bouId also be equipped ttidi night 
lights. These lights arc cxtrcmcK important for safely and 
security purposes and should have separate controls. 

The rccummciidcd method of turning the lights on and 
off in handball and squash courts is to install svi itches diat 
arc activated by the opening or closing of the door to the 
court. When thi door is opened, the lights will turn off auto- 
maticallv, leaving only the night light to burn continuously. 
When the door is closed, lights in the court will turn on. 
This system eliminates the possibility of the lights being left 
on when the courts are not in use. 

Provision for outside lighting should be considered in 
the entire lighting system. Exit lights must follow the pre- 
scribed codes of die local community and the state. Electri- 
cally-illuminated e.xit lights, clearly indicating the dirccuon 
of exit to the exterior, should be provided: over all exit 
doors from gymnasiums, combined auditorium-gymnasi- 
ums, multipurpose rooms, and other rooms used for as- 
sembly purposes; over all exit doors from the building; 
and at die head and foot of c.\it stairways. All exit lighting 
should be on special circuits. 

Emergency (white) lighting systems should be provided 
for exits — including exterior open spaces to which the exits 
lead — in gj’mnasiums, multipurpose rooms, and other 
places of assembly or large-group activity. This lighting 
should be on a special emergency’ circuit. All controls 
should be located so as to be under the supervision of 
authorized persons, and all other aspects of the installation 
should meet the specifications prescribed by the Underwriters 
Laboratories, the Building Exits Code, and state and local 
fire laws and regulations. 



FIRE-AIa\RM SYSTEM 

Electrical fire-alarm systems should be separate and dis- 
tinct from all program-signal or other signal systems, and 
should be designed to permit operation from convenient 
locations in corridors and from areas of unusual fire haz- 
ard. All nrc-alami systems should meet the specifications 
prescribed by the Underwriters Laboratories and by slate 
and local fire laws and regulations. 

PROGRAM-SIGNAL SYSTEM 

Gymnasium buildings should be wired for a signal sys- 
tem operated by a master cluck or push buttons from the 
main administrative offices. Secondary controls may be 
placed In other adminisirativcs units of tlic facility. 

Program signals should be independent of the fire-alarm 
system and should not be used as a fire-olarm system 
(<dicck local and state codes). 
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Pr*«graiu usualK st;cl‘**Jr. buyers ‘-‘i chiiuc& iu 

ihc clussfounu<. heWi, iu cur^ld«Jr^» putjls, gynm;ti>iuais, 
fields., und drcsiMiig-lockcf j.uites., uad laige gungd cu ihc 
uutside of die building. !u ai.anv »ni.luiicc^>, i.igaals placed 
siiategicallv an coiriduis iadi« diaii in individual class 
roonis are adequate. Electric ducks should be induded in 
the prograiii-signal system and ihuulO be located in -.urri 
dors and gymnasiums. 

ELECTRICAL SERVICE COXTROIii 

The entrance for electrical .service should be installed so 
as to insure the safety of the students and sdiool personnd. 
When pracUcable, it’ should be located at die side or rear 
of the building, away from heavy-traffic or play areas. 

Main service panels with main service switches, meters, 
and main light and pow’er panels should be located so as 
to prevent entrance by anyone e.\cept those authorized. 

Secondary control panels should be placed for die con- 
venient use of individuals who open or dose the faaliiics 
during hours of darkness or outside of regular hours. Elec- 
tric lighting and power should be fully available to all 
athletic, physical education, and rcCTcalioa facilities during 
hours when the main offices and dassrooms of the building 
may be closed. 

The main distribution pand. all secondary panels, and 
all circuits should be protected by' automatic circuit break- 
ers. A number of spare circuits should be provided in pan- 
ds for future use. Secondary pands, located in corridors, 
halls, and similar places, should be of the flush-front type 
provided w’ith locks. 

Wiring for program-signal systems and communications 
should not be in the regular service conduits. Switches in 
instructional rooms should be arranged so tliat the lights 
adjacent to the interior wall may be controlled independ- 
ently of the lights adjacent to the exterior wall. 

Stairway and corridor lighting should be on separate 
circuits. Three-way switches should be provided at the foot 
and head of stairs, near each end of corridors, and near 
doorw’ays of large classrooms, activity rooms, or ^’mna- 
siums. This w'ill permit control of the lights from two or 
more points. Switches should be located on tlie open side of 
entrances to all spaces in the building. Switches should also 
be provided in projection bootlis to control the lights in the 
rooms used for spectator activilico. Remote control switches 
should have pilot lights. 

TELEPHONES 

In addition to telephones provided in offices and some 
classrooms, independent telephone service should be pro- 
vided to the gymnasium, swimming pool, health unit, of 
other facilities which might be used daring hours when the 
main offices are closed. In those areas where several exten- 
sions arc necessary, a central exchange system may be 
used. It is recommended that the local telephone company 
be consulted in order to provide a satisfactory and econom- 
ical telephone system. 

One or more pay-telephone units should be installed for 
public use in convenient areas, such as in the gymnasium 
foyer or near activity areas which serve participants and 
spectators. 

PUBLIO-aDDRESS SYSTEM 

Built-in public-address systems arc considered a basic 



fr*! iiiu'Ji.'* and fUtUunt lacdities w!ilch uc*'>,»mniu 
date spi'ils stvenu, dcnn-'iisirations. »..r similar aciivilie** 
Special consider aliun should be given !'-• *juidi»ur areas 
where large groups gad^i fur outings ur intramural und 
Oitrarauial contests. Susar-d systems should be carefuliy de- 
signed by quahhed engineerj. 

Public address svsienis should be designed fi»r flexible 
use. Microphone inputs and secondary coriUol panels should 
be located according to the varic-.y of anticipated uses. A 
built-in system for a large gymnasium or similar area 
should be able to accommodate such needs as the following: 

( 1 ) announcements and dcscripiion of atlilctic contests and 
otlicr events, cither from the main floor or from a press 
booth; (2) amplification of vocal and instrumental music 
or directions for group activity; (3) Instructions or an- 
nouncements in connection with large-group social recrea- 
tion activities, demonstrations, coiitcsts, or meetings; (4) 
addresses or panel discussions at meetings; (5) directions 
for building control; and (5) amplification for underwater 
speakers that can he tied in with the pool public-address 
system for synchronized swimming and other swimming in- 
stiuclion or contests. 

INTERCOMMUNICATION SYSTEM 

Means of intercommunication should be provided not 
only between the main administrafivc office and the other 
facilities, but also between individual units of these facilities. 
Special consideration should he given to the need to com- 
municate with instri’ctors who have groups on outdoor 
areas. Secondary control panels and microphone-input 
equipment should he carefully planned so as to permit pro- 
grams or other communication to originate in places such 
as tlic swimming pool or gymnasium. 

The central ^.mnd system should include provision for 
both radio and television reception and transmission. Ap- 
propriate space and/or special conduits should be provided 
to accommodate television installation at a later time. 

SERVICE FOR OUTDOOR FACILITIES 

The master plan should include the lighting of outdoor 
courts, playficlds, stadiums, and other such facilities. In- 
creasing night use of tlie recreational, instructional, and 
athletic facilities should be anticipated. 

AUDIOVISUAL SERVICE 

Many of the units, especially classrooms, health rooms, 
gymnasiums, and sw’imming pools, will require electrical 
service for projectors, tape recorders, record players, por- 
table public-address equipment, and radio and television. 
The specific needs for such service should be determined be- 
fore wiring aird conduit layouts arc designed. It is impera- 
tive to insWil ample conduits and duplex outlets to provide 
for the increasing use of audiovisual aids. Planners should 
consult program specialists and professional literature in 
the fields of health, physical education, and recreation, and, 
in addition, should consult those qualified to recommend in- 
stallations dealing with audiovisual equipment. 

yght switches should be placed, when possible, near the 
location where the audiovisual equipment will be used. 
Power for audiovisual aids, however, should be furnished 
through outlets independent of flic light switches. Two-way 
switches will adequately accomplish this. In classrooms, it 
is most desirable that outlets for audiovisual equipment be 
installed at both the front and rear of the room. 
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htcci iiiiil c^uipiiant t’ilcfi impede 

ladi<-* aiid ou ictcji'Uuu iLit'U^li iiiduidual baih iii 

.‘niciuius. TherdMre. v.’i»:n iliire is uniicipaicd use uf itlc- 
taJi'J ic<.ci\c;s iis lilt \aiiuus uiiiis ul die build- 
iiiji. ■ is desirable :« pruvide conuectiuns ’u a central an- 
leima s\ Sieiii ur cui.iuiunicaii<‘iis center. 

Ill audiu*'i^uai ruunis, ur any roum !u be used fur 
souiid-iiiuiiuu piciures, it Is desirable tu run an appropri- 
ately-sized conduit, w ith polarized nutlets at each end, from 
tine erd uf die room to die other to carry die sound cahle. 
The desirability of provid ng a master television antenna 
from the roof to various points of die installation should 
be carefully studied. Electrical service for lights and special 
j'udiovisual effects should be considered for bulletin boards, 
display cases, die gvairasium lover, and odier similar loca- 
tions. 

New construction should include provision for die trans- 
mission of radio and iclr. ision programs of several types; 
( i ) public scr\*icc broadcasts dirough commercial or educa- 
tional radio and television oudets, including athletic events, 
demonstrations, study courses, or other similar instruction- 
al, inierpreiice, cr entertainment features; (2 ) dosed-circult 
instructional programs traasmilied to odier units or sec- 
tions of the same building, or to odier buildings on the 
campus; and (3) closed-circuit instructional programs 
transmitted to other schools through educational radio and 
television facilities. Planners should give careful and imagi- 
native consideration to the provision of facilities to accom- 
modate radio and television offerings in their present pro- 
grams or those for the future. 

Larger institutions will find that e.xlcnsive guidance can 
usually be obtained from one of the following campus ser- 
vices: instructional resources center, television production 
center, or audiovisual services. Personnel associated with 
such centers are increasingly alert to the needs and prob- 
lems related to dc\ eloping instructional television systems. 

Smaller institutions without such services should consult 
the latest edition of Educational Facilities with New Media. 
This source contains a thorough discussion of policy-mak- 
ing, facilities design, and technical requirements. 



SERVICES FOR APPLI.ANCES AND OTHER 
ELECTRICAL EQLTIP.MENT 

There arc many needs for electrical wiring and connec- 
tions which require careful analysir and planning. The fol- 
lowing arc illustrative: 

• B^ic construction: motors to operate folding partitions; 
blowers for heaters and ventilating ducts; c.\haust fans in 
gymnasium ceilings or walls. 

• Custodial and maintenance services: receptacles for floor 
cleaning equipment and power tools. 

• Dressing locker rooms: wiring for hair and hand driers 
and electric shavers. 

• Lounges, kitchenettes, snack bars, and concessions: out 
lets for refrigerators, water or soft drink coolers, clcclric 
stoves, blenders, mixers, coffee urns, and hot plates. 

• Office suites, wiring for individual air-conditioners, busi- 
ness machines, floor fans, and other mechanical and 
electrical equipment. 

• Laundry rooms: wiring for washers, driers, and ironers. 

• Pools, provision fur underwater vacuum cleaners, pumps, 
and special lighting. 

• Gymnasiums, provision for spcaal lighting effects, spot 
lights, and rheostats or controls to lower the illumination 
for certain activities. 
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• llcolilx suites, fcccpiacles andptuvisiorilu: audiometers, 
vision icsiiag equipment, floor fans, and air conditioning 
units. 

Tabic 4 summarizes some of ilic needs fur outlets and 
special wiring and connections. 



CLIMATE CONTROL 

The engineering design of heating, air-conditioning, and 
ventilating systems should be based on the tcdinical data 
and procedures as published by the American Society of 
HeaUng and YentilaUng Engineers. The selection of the type 
of heating, air<onditicrnng, and ventilating systems should 
be made with special consideration for economy of opera- 
tion, flexibility of control, quietness of operation, and capac- 
ity to provide desirable thermal conditions. The design and 
location of all climate-control equipment should make ample 
provision for possible future additions to the facility. 

Since the number of occupants in any given area of the 
building will vary, special consideration should be given to 
providing variable controls to supply the proper amount of 
fresh air and total circulation for maximum occupancy in 
any one area. Speciall\’'-designed equipment and controls 
are necessary to insure that climate control in some major 
areas can be regulated and operated independently of the 
rest of «hc facility. 

All three mechanical systems— heating, ventilating, and 
air-conditioning— are interrelated and should be planned to- 
gether. It is important to secure the services of a competent 
mechanical engineer, not only for design, but also for mak- 
ing inspections during construction and for giving operat- 
ing instructions to the service department. 

Some of the problems involved in the installation of heat- 
ing, ventilating, and air-conditioning systems are as follows: 

• ^laintaining a minimum noise level. 

• Insulating all steam, hot-water, and cold-water pipes and 
marking them with a color code. 

• Exhausting drj’^ air through the locker rooms and damp 
air from the shower room to the outside. 

« Providing a minimum of four changes of air per hour 
without drafts. 

• Installing locking-type thermostats in all areas, with 
guards wherever they may be subject to damage. 

• Placing the thermostats for highest efficiency. 

• Zoning the areas for night and recreational use. 

• Eliminating drafts on spectators and participants. 

The geographical location of the proposed facility will 
dictate to some extent the type of climate-control equipment 
selected for installation. ^Icchanical ventilation is recom- 
mended over the open-window method of ventilating any 
facility. Whereas air-conditioning has been strongly recom- 
mended for southern climates, the year-round use of facili- 
ties makes air-conditioning a highly-desirable building fea- 
ture in most areas. Special rooms such as locker rooms, 
shower rooms, swimming pools, and steam rooms need spe- 
cial consideration for moisture and humidity control. 



SANITARY FACILITIES 

Well arranged sanitary facilities arc essential to the com 
fort and convenience of both participants and spectators. 
Plumbing installations and materials must meet the require- 
ments of llic local plumbing code. Safe water supply and 
scw’age-disposal systems are also required. 
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TABLE 4 

SUGGESTED NEEDS FOR ELEaR»CAL SERVICE* 




Adapted Physical Education Room 




X 


X 












X 
















Administration — Office Suite 1 


D 


X ^ 


X 


D 


X ! 






X 












X 






Archery Range — Indoor 1 




X 






























Audiovisual Room ! 


X 


V*' 

.aV I 


X 


X 1 


X 1 


X 


X 




















Auditorium i 


D 


X 


X 


X t 


X 


X 


X 




X 1 


X 1 


X 












Borling Alleys 




X 


X 










X 


E 


X 














Classrooms ! 




X 


X 




























Clubrocms 


D 


X 


X 


X 








X 


E 1 
















Corridors 


















E 










D 






Custodial Rooms 




X 
























X 






Dressing-Locker Rooms t 




X 
















X 














Equipment Rooms 




X 


X 




























Faculty-Staff Rooms 1 


D 


X 


X 


X 




















D 






First-aid Room 


D 


X 


X 






















X 






Foyer 




X 












X 


X 










X 






Game Room ( Ping-Pong, B illiards ) 


D 


X 


X 


X 








X 


E 
















Gymnasium & Fieldhousc 




X 


X 


X 


X 


X 


X 




X 


X 


X 


X 










Handball Courts 


































Health-Instruction Laboratory 


D 


X 


X 


X 




X 


X 


X 


















Health-Service Suite 


X 


X 


X 


D 


X 


















X 






Kitchen or Kitchenette 




















X 






X 




X 1 




Laundry 




X 
















X 










X 




Library 


X 


X 






X 






X 




X 








X 






Lounge. Social Room, or 


































All-purpose Room 


D 


X 


X 


X 








X 












X 






Multipurpose Room 


D 


X 


X 


X 


X 


X 


X 




X 


X j 


X 












Outside Areas 




X 


X 




X 


X 


X 








X 


X 










Rifle Range — Indoor 




X 






























Skating Rink ( Ice or Roller ) 


D 




X 






D 


D 


X 


X 


X 


X 


1 








X 


Snack Bars — Refreshment Stands 
















D 


E 


X 






X 








Stadium 




X 


X 




X 


X 


X 


X 


X 




X 


X 




X 






Staff Office & Service Facilities 


D 


X 


X 






















X 






Storage Rooms (In-season) 


































Storage Rooms (Out-of-season) 


































Swimming Pool 




X 


X 




X 


X 


X 


D 


E 


X 


X 


D 




X 




X 


Toilet and Shower Room 




















X 















Legend: 

X— This kind of sereicc or equipment either necesssiy or often found ia the faciiity 
I)— Desirable or sometimes found in the facility. 

E— Exit lights needed if opening to exterior or if spectators or large groups assemble in the fadlity. 
• — Duplex outlets should be installed in all rooms in antidpation of present and future needs. 
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Consu action mi'iCfJaU Reeled tot sanitarj facilities 
should be staiu-iesisiam and easily cleaned. Structural tile 
Kith a glazed face, ceramic facing ide, texiaz^o, and olha 
impei\ious materials are re»,ommcndcd for use in this tj pc 
of fadlity. 

TOILET ROOMS 

Toilet rooms should be located as follows; (1) near the 
points of entrance to gc’mnasiums, the fidd house, and 
other similar areas; (2) convenient to outdoor facilities; (3) 
in each locker room and dressing room; and (4) near of- 
fices of administrators and faculty members. 

Toilet rooms will vary in number, size, and location, de- 
pending upon the scope of die program, the type of facility, 
the seating capacity, the general location of the facility with^ 
in the plant, and whether the facility will be used by bodi 
participants and spectators. Entrances to toilets and other 
areas within the general dressing rooms should be protected 
by sight barriers. If windows are included, they should be 
above eye level and should be opaque. Clearly-marked 
signs indicating the location of the toilet rooms should be 
included in all facilities. 



MIRRORS 

Mirrors should be placed in all toilet areas, preferably 
on the walls near the exits. To avoid crowding around the 
lavatories, no mirrors should be placed over them. In the 
women's locker rooms and toilet rooms, full-length mirrors 
placed dose to tlie exits are recommended. 

Returns, rather than shelves, should be constructed. They 
should be approximately 10 inches in width and should be 
located at wainscot height beneath fil except full-length mir- 
rors. 



DRINKING FOUNTAINS 

Drinking fountains should be provided at or near *he 
entrances to activity areas, in locker-and-drcssing rooms, 
and at strategic points to serve outdoor fadlities. It is rec- 
ommended that fountains not be located in the gymnasium 
itself. 

If fountains are located in the corridors, they should be 
recessed to the lull depth which construction w’ill permit 
Face-mounted or projecting fountains should not be installed 
in acUvity areas. 

Each fountain should be equipped with one saniiary-type 
bubbler head. The orifice should be above the rim of the 
bowl and should be of a type to prevent the mouth from 
coming in contact with the nozzle, and to prevent the water 
from falling back into the nozzle. Sdf-contained water-cooled 
units have proved to be very satisfactory. 

Outdoor fountains should be secured to a building or 
permanent structure and should be of the frostproof type, 
with the same sanitary and safety features. The height from 
the top of the nozzle to the ground should not be less than 
three feet nor more than three and one-half feet. 

Supply lines to drinking fountains should be kept some 
distance from hot pipes and warm spaces. Each fixture 
should be equipped with an automatic pressure-control 
device. 



LAVATORIES 

Lavatories should be provided In each toilet room and 



each Iwckei and-dicssiOi;, ruum. The t\pe selected should be 
of viuevus china. Kith backs and aprons. Floor supported 
types arc not desirable bcuausc cleaning problems. Re 
cent dc\clwpmcnu and c.\pcrici'.ccs indicate that Kali mount 
cd lavatories arc preferred because of case of maintenance. 

Sinks willi shallow aprons and with the drain and the 
deep part of die basin to die rear are more desirable. A 
mechanical stopper is recommended. Individual liquid soap 
dispensers should be installed near each lavatory. Returns 
should also be installed above lavatories. 

WATER CLOSETS 

Water closets should be of die extended-lip or elongated- 
bowl type, made of vitreous china, and equipped with im- 
pervious open-front seats. Individual flush valves, located 
about 36 inches above the floor, are recommended. Fix- 
tures should be 12 to 15 inches in height 

Wall-mounted water closets are recommended. They 
should have a rapidly-receding front design. The plumbing 
to water closets should be easily accessible from the rear to 
facilitate serv’ice and maintenance. 

URINALS 

Urinals constructed of vitreous china should be provided 
in each toilet room and near the entrance to each shower 
room, and should be equipped with a hand-operated, foot- 
operated, or automatic flushing device. 

Wall-mounted urinals are recommended. Floor-mounted 
urinals and trough urinals are extremely undesirable. The 
advice of an informed professional physical education wom- 
an should be obtained in selecting urinals for women. 

HOSE BIBBS AND FLOOR DRAINS 

Each public toilet, locker-room toilet, locker-and-dressing 
room, swimming pool area, field house, custodians' closet, 
and other similar area should be provided with hose bibbs. 
It is best that these bibbs be key-operated, with the excep- 
tion of those for the service custodian. They should be re- 
cessed in walls or located under lavatories. 

Frostproof hose bibbs should be provided for the clean- 
ing and maintenance of track equ’pment, hard-surface areas, 
and other outdoor facilities. Where provided, hose bibbs 
should be recessed or otherwise protected. Where hose bibbs 
are placed above the ground adjacent to the buildings, they 
should be high enough for filling buckets. 

Floor drains should be provided in each of the following 
areas: toilet rooms, shower rooms, toweling areais, locker 
rooms, laundry rooms, team rooms, drying rooms, training 
rooms, custodians’ closets, and swimming pools. If there are 
corridors leading to swimming pools, these corridors should 
be equipped with floor drains. 

HOT-WATER SUPPLY 

Hot water to shower heads and lavatories should not ex- 
ceed a temperature of 120®F. Faucets should be of a type 
that delivers both hot and cold water. A mixer valve which 
equalizes the pressure should furnish hot water to faucets 
and shower heads. 

Hot water should be supplied to custodians' closets. An 
innovation in custodians’ dosets is to have the floor serve 
as a sink by tlie installation of ceramic tile on walls, with 
a six-inch lip on the floor. This will provide a sink and a 
drain, and will facilitate the filling and emptying of buckets. 
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Cl'STODUL FACIUTIES 

Providing *vdl planned qcaners for the custodial staff en 
courages systematic management, effidem and economical 
use of supplies and equipment, and, most important, a higla 
standard of workmanship. The standards of housekeeping 
and maintenance must be high to promote the observance 
of good health and safety habits Custodians should assist 
in the planning of facilities for their own use Custodians’ 
doscis should be planned in relation to the maintenance 
equipment and materials to be used, and to the areas to be 
served. 

The custodian may require a ventOated supply storage 
space adjacent to toUcts, dressing rooms, and shower 
rooms of the gymnasiums- This space may provide storage 
for such supplies as paper towels, toilet paper, light bulbs, 
soap, detergents, wax, and polish. It should also be large 
enough to accommodate v'ectrical cleaning machines. A 
hook strip should be provided for hanging mops and 
brooms. 

Large portable cleaners arc less expensive and more 
flexible than a central vacuum system. In buildings of two 
or more stories without elevators, duplicate equipment for 
each floor is recommended. 

If it is necessary to plan for the disposition of waste ma- 
terial by the use or incinerators, special precaution should 
be taken to control smoke and to eliminate fire hazards. If 
w’astc materials are to be transported, which is preferable in 
most instances, containers should be located so as not to . 
interfere with the normal traffic of the building. 

SECURITY 

The physical education complex presents a unique prob- 
lem relative to the development of features that lead to secu- 
rity. The facilities and the program attract large numbers of 
individuals w’ho mo\re at all times during the day, through- 
out the week, and through many kinds of areas and in 
many different directions. 

There is scarcely a real traffic flow and hardly a pattern, 
except for individuals. The building presents an intermesh- 
ing of movement. This is the type of building which people 
are entering through many outside doors and dispersing to 
offices, classrooms, or dressing rooms. Other individuals 
are going to spectator galleries. 

It is reasonable to believe that all students and visitors 
who come to the building have a distinct purpose for enter- 
ing, and, as such, should be welcome. There should be 
some plan for pedestrian control and for the handling of 
visitors w’ho wish to observe activities within the building. 

Security within a building is accomplished in the follow’- 
ing two ways: (1) constructing the facilities according to a 
plan which makes for maximum security; and (2) adopting 
an administrative plan for the direction and control of all 
persons using the building.' 

The physical layout will facilitate the accompli.shment 
of security measures but will not guarantee them. A good 
administrative plan will help insure the accomplishment of 
security. However, the implementation of a good administra- 
tive plan cannot completely accomplish effective security if 
the physical layout docs not lend itself well toward the at- 
tainment of such security. 

SECURITY FEATURES OF CONSTRUCTION 

Entrance doors constitute the first barriers against illegal 
intrusion. Open and descending stairways, walled entries, 
and deep-set entrances should be avoided. The points of en- 
trance to buildings should be well lighted from dusk until 



dawn. The corners of the buildings should have floodlights 
which light the face of the structure. So-called 'vandal lights" 
should be selected and protected to make dicm vaadalproof. 

Corridors whidi are Continuous and straight, providing 
unbroken \ ision, add qualities of safety and security to the 
building, its contents, and its users. Corridors are often best 
lined up with entrance doors, making it possible to have a 
commanding vision of tlie doorway iirom the corridor, and 
of the corridor from the entrance door. There should be an 
attempt to avoid angularities in corridors, and to eliminate 
small effects, niches, or cubbyholes, if sudi extra areas oc- 
cur in planning, they should be included in adjacent rooms 
or in Corridors where a locking door will close off and con- 
trol the space. 

The use of night lighting within the building and at its 
entrances will give protection again '1 vandalism and other 
forms of undesirable conduct. Night lighting will necessitate 
separate wiring and switches in order to maintain a desir- 
able amount of illumination. Switches for such lighting 
should be key-controlled to prevent their use by unauthor- 
ized individuab. A building chart for day and night "on" 
and "off* lights should be developed. There should be addi- 
tional directions for "on" and "off" at every switch, and such 
directions should be changed according to need. A key- 
station system for night-watch checking is desirable. 

SECURITY OF THE BUILDING 

To secure the building and its component rooms against 
illegal entry is the first and most logical consideration in 
terms of building protection. Good door framing, substan- 
tial doors, and heavy-duty hardware and locks hold up 
against w’car and abuse. In their long life and securing 
qualities, they constitute a reasonable investment. In reduc- 
ing replacement costs for materials and labor, the installa- 
tion of good hardware is an economy in the long run. In 
reducing loss by breakage and theft, the additional security 
factor of quality hardware should never be overlooked at 
any cost 

A lock-and-kcy system, developed with the help of experts 
in the field of building administration, will usually result 
in a plan w’hich considers some of the following features: 
(1) a building master plan, including a lock-and-key sys- 
tem; (2) iock-tumbler adjustments so that an area may have 
its own control and authorization; (3) area division (verti- 
cal division) by responsibility or usage for key assignment; 
or "level* division (horizontal division) for key assignment; 
or a combination of both \rertical and horizontal di\risions; 
(4) a policy of not lending keys is recommended; the per- 
son to whom the key is assigned signs a pledge for no 
lending; the keys for the facilities should be identified by a 
distinguishing mark, and a policy should be established 
with key du^icators in the area that they will refuse to du- 
plicate keys carrying such identifying marks; (5) an annun- 
ciator system in which outside or other doors of importance, 
such as swimming pool doors, may. be connected to an 
electrically-controlled system. Any door can be connected in 
or out of the annunciator by a lock-controlled switch at the 
door, or a switch at the annunciator. Thus, a door tamper- 
ed with or illegally opened after the annunciator is set for 
the "on" position will direct a warning signal. The annunci- 
ator may be developed to work by a light on a control 
box, the sound at a control box, an alarm sound of general 
broadcast in the building, or an alarm system with signals 
directed to the campus security office. The nature of the an- 
nunciator response should be determined by whether it is 
wished to quietly apprehend unauthorized persons, or if it is 
desired to deter them or frighten them away. 
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JiKcrRITY OK PARTICIPAN’TS 

Security and safety suggestions related to tlie use of spe- 
cific facilities ordinarily found in a gymnasium structure 

arc given below: 

• All swimming pool doors are to be locked unless un* 
locked by a person autliorized to do so. When a door 
is unlocked for a purpose, tlie individual unlocking the 
door is responsible for the accomplishment of that pur 
pose in the pool area. Outdoor, and some indoor, pools 
may be desirably connected with a sonar detection sys- 
tem or a sound amplification S 5 ’Stcm which will announce 
illegal use or entry. The signal can go to one or several 
strategic control points. Swimming pools should normally 
be keyed differendy than other areas in the structure. 

• In a gymnastics gymnasium, or where there arc related 
gymnastic activities, the room, or certain pieces of equip- 
ment, such as hampolines, must be locked except when 
an instructor is direedy in charge. Providing storage are- 
as sufficiendy large to store all equipment for this activity 
is recommended. If possible, a separate room which is 
secure from students and faculty is most desirable. 

• In viewing balconies, stairs should have handrails and 
lights at the sides, or luminous retiectorizing material on 
the edges. Bleacher seats should have aisles and exits 
to allow rapid clearing other than to the playing floor. 

• Activity-room floors should be free of objects or floor 
plates which set up above the floor level. 

• Shower-room and dressing-room floors should be kept 
free of objects and obstructions which may cau.se foot 
injury. 

• Shower rooms should be equipped with towel bars to aid 
in safety of those individuals using the facility. Hot water 
available through shower heads should have a maximum 
temperature of 120T. 

• Areas for vigorous activity, where combatives or compet 
itive sports are engaged in, should have floor and/or 
wall covering to protect the participants. No specifica- 
tions or classifications are given here, but every consider 
ation is urged and every precaution should be taken. 



• Hours to steam rooms and diy-heat rooms must be 
locked from the outside when the room Is unsupervised. 
The door .4iuulJ hu\e an instxuction plute by the door 
lock., bearing direaions to diosc wh^i have u key to un- 
lock tlie door. Steam-room controls should be set not to 
c.\cecd a maximum room temperature of 130*F. This 
control should be tamperproof. The steam room should 
have a bar latch ol die panic type (noncorrosive hard- 
ware) to make c-\it readily possible under any conditions, 
even if die door should be locked from the outside. 
Accepted sfaiidard building safety piacUccs should be 
employed. .State and local requirements and regulations for 
stair widths, ingress and cgicss openings, fire e.scapcs, fire 
alarms, fire extinguishers, and exit lights must be met. Open 
and straight hallways leading straight to outside doors 
should be clearly marked and used for exits. Panic hard- 
ware should be installed on all doors which lead from 
areas of assembly to corridors Of to tlie outslde. 

The safety and security of participants must be given 
great consideration in planning for tlie location of entrances 
to dressing rooms and to toilet rooms. Dressing-room en- 
trances should be away from the main traffic and in the 
area where only participants go to change clothes. Toilet 
rooms should be away from direct view of the lobby, and 
yet be in seixice corridors rather than in isolated parts of 
the building. 

Stairs should be well lighted. In some cases, the edges of 
stairs should be marked. Objects in the building which may 
need to be identified for safety or position may need to be 
color coded or marked in some manner. In basement p«is- 
sagew’ays and around motors and equipment, it is impor- 
tant to mark corners, b-w pipes or beams, and safety-zone 
areas. On main floors, it is desirable to mark fire alarms 
and extinguishers, some txalTic lanes, and first-aid boxes, 
and to indicate service and toilet areas with their appropri- 
ate service designations by door labeling or signs at door- 
top height. Designation of objects can be accomplished by 
painting the objects or zones according to a color code. 

The reader is referred to Appendix G for building adap- 
tations to accommodate the aging and the disabled. 



SELECTED REFERENCES 



Brewster, Sam F , Prt^aming, Planning, and Coiairuction of College and 
University Buildings. Provo, Utah. Brigham Young University Press, 
1963. 

Crawford, Wayne H„ A Guide for Planning Indoor Facilities for College 
^yskral Education. New York: Bureau of Publications, Tcadicrs Col- 
lege, Columbia University, 1963. 

Green, .Man, C<, cd., Educational Fadlilics with New Media. Washington, 
D.C.: National Education Assodaaon, 1966. 

Kaufman, John £., cd„ I. E. S. Ughting Handbook. New York: Illuminat- 
ing En^ncciing Sodety, 345 Ksst 47th Street, 4th cd., 1966. 



Stott, Ilarrj A., and Westkaemper, Richard B., From Program to Fadlitics 
in Physical Education. New York. Harper and Brothers. 1958. 

Scagers, Paul W., Li^.t, Vision and Hearing. New York: Better Dght Bel- 
ter Sight Bureau. 1963. 

Scagers, Paul W., Visual Environment tor Sdiool Rooms. Bloomington, 
Ind.: Division of Research and Field Services. Indiana University. 

Scagers, Paul W., and Hart, G. Harold, A.S.I.D., Fundlonal Color for 
the Classroom. Chicago: Brunrwlck-Balkc-Collcndcr Company, 623 
South Wabash Avenue, 1958. 



O 

ERIC 



24 



Chapter 5 



GENERAL FEATURES OF OUTDOOR FACILITIES 



When planning outdoor facilities, a number of general 
features must be considered. Among tliesc are fences and 
walls, grading and drainage, lighting, orientation- land- 
scaping, surfacing, and parking. All must be carefully and 
thoughtfully integrated into the overall planning if the com- 
pleted plant is to be aesthetically pleasing as well as func- 
tional. 

This chapter attempts to convey to the reader tlie impor- 
tance of the many difierent facets involved in tlie planning 
of outdoor facilities. It is not an attempt to provide specific 
technical information. The services of qualified professional 
consultants and engineers should be obtained for this pur- 
pose. 

FENCES AND WALLS 

Fences and walls around facility units are frequently re- 
quired for purposes of isolation, enclosure, separation, traf- 
fic control (pedestrian and vehicular), and the protection of 
participants, the general public, spectators, and property. 
Walls or plant-lim barriers may be used for sound and 
wind control, and for screening out undesirable features. 

FENCING 

Some characteristics of good fencing are stability, dura- 
bility, economy of maintenance, attractiveness, and effective 
ness. Among the many types of suitable fencing available, 
wov’en-wire fencing of the chain-link type (minimum thick 
ness— 11-gauge), using H-type line posts or circular posts, 
has been found to meet requirements satisfactorily. 

All chain-link fencing should be installed so tliat tlie 
smooth edges are at the top and the sharp edges arc at the 
bottom. In some cases, however, it may be desirable to 
have smooth edges at both top and bottom. A hard surface 
strip about 12 inches wide may be placed under the fence 
to facilitate maintenance (grass cutting, etc.). 

Fences may be painted for beautification purposes. The 
brush method of painting produces acceptable results but is 
exceedingly e.xpensive. Spraying may be objectionable be- 
cause o: the drifting action of tlie fine spray. The roller 
method seems to be the most efficient and economical. 

Attractive plastic-covered fences arc available in several 
colors, 

WALLS 

Walls can be constructed of many kinds of masonry ma- 
terial. While they are expensive, they may be necessary for 
sound or visual control, or as a n?*thod of solving the 
problem of change of elevation from one area to anotlicr. 
Walls are frequently use<l ior such program activities as 
tenuis and handball. 

GRADING AND DRAINAGE 

The dci clopmeni of any site should include the prepara- 
tion of an overall grading-and-drainage plan prepared by 
a competent professional. This will assure proper attention 



to these ^ cry important considerations. 

SURFACE DRAINAGE 

Surface drainage on unpaved areas should be controlled 
by slope grading to natural or artificial surface-water col- 
lectors, to carefully located surface inlets, or to catch basins 
connected to a storm-water drainage system. In order to 
facilitate surface drainage of activity’ areas, a good general 
rule is to establish a minimum slope of one percent in non- 
competitive sports areas. As a rule, tlie surface slope of 
paved areas should be a minimum of one percent except 
when used for competition. Exceptions to the above may be 
neass.af]?y. When certain soil and area-use conditions exist, 
the degree of slope may be lessened, 

SUBSURFACE DRAINAGE 

Subsurface drainage can be effected by using either por- 
ous subsoil foundations or perforated drain tile. In regions 
of severe frost, where surfaces are to be paved, natural or 
tile subsurface drainage is essential. All drainage tile should 
be installed after rough grading is completed. 

LIGHTING 

The extensive use of outdoor lighting should be consid- 
ered on tlie basis of meeting the criterion of maximum use 
of facilities. The availability of facilities in the evening 
hours, after the heat of the day, can gready increase inter- 
est and participation. 

The lighung of outdoor areas involves many problems 
not encountered in other types of lighting. A good lighting 
installation can only result from careful blending of the 
proper quantity of light, which is relatively easy to pro- 
vide, with a good quality of light. 

The importance of competent technical consultation in 
dealing with outdoor lighting cannot be stressed too strong- 
ly. This is of paramount significance if a satisfactory facil- 
ity is to be sccuied. Private consultant firms, local utility 
companies, and manufacturers of lighting equipment are 
available in all secUons of the country, and their help can 
often prevent cosdy mistakes, 

LIGHTING OF SPORTS FACILITIES 

The iiiost complete and reliable source of general and 
specific information on the subject of sports-facnity lighting 
is the Illuminating Engineering Society's publication entitled 
"Current Recommended Practice for Sports Lighting." This 
publication covers all aspects of sports lighting in consider- 
able detail. 

Table 5 lists illumination levels for outdoor facilities 
which have been recommended by a panel of heaUh, physi- 
cal education, and recreation facilities experts. In all cases, 
these recommendations are equal to, oi exceed, the illumina- 
tion levels recommended by UjC Illuminating Engineering 
Society. 
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TABLE 5 

LEVELS OF ILLUMINATION CURRENTLY RECOMMENDED 
FOR OUTDOOR SPORTS AREAS* 



Sports Area Foofcandles on Task 

Archery 15 

Badminton 30 

Baseball 100-150 

Basketball 70 

Corkball 30 

Field Handball 30 

Field Hockey 30 

Football 100-150 

Golf Driving Range. . 30 

Handball 60 

Horseshoes 30 

Ice Hockey 70 

Lacrosse 50 

Rifle and Pistol Range 100 

Rugby 100 

Skating 30 

Soccer 100 

Softball 100 

Speedball . 100 

Tennis 70 

Volleyball. 70 

Swimming Pool ................ 30 



“Because of the nature of outdoor lighting and the types of fixtures avail- 
able at this time, it is difficult, if not impossible> to reach the lighting levels 
desired for most oatdooractiviiies. However, it is expected that further im- 
provement in outdoor fixtures will provide the desired higher-level intensi- 
ties with a minimum or direct glare. 



GENERAL AREA UGHTING 

Where specific sports-facility lighting is not required, 
modified or general lighting can be provided. Generally 
mounted on poles or structures on the perimeter of the area, 
this type provides sufficient lighting for movement through- 
out fhe area and is usually arranged so as to cover as 
much territory as possible with the greatest economy. Time 
clocks cem be incorporated into the system so that the lights 
turn off at a specified time. 

For both sports-facility and general area lighting, under- 
ground service through conduits is recommended. 

HOUSING FOR ELECTRICAL CONTROLS 

A vital part of any outdoor-lighting system is the protec- 
tive and control equipment necessary to make it function- 
The very nature of this equipment represents a real hazard 
to anyone not completely familiar with its operation and 
the characteristics of electricity. 

The^ development of new light sources has resulted in 
more frequent use of high voltage for larger outdoor-light- 
ing systems. Distribution systems of 240 and 480 volts 
are no longer uncommon, and, in some instances, a pri- 
mary distribution system utilizing 2,400 or 4,160 volts to 
sttategic-dly-placed distribution transformers can be justi- 
fied. 

Wherever such equipment is located, the controls must 
be adequately housed and padlocked. Where buildings or 
bleacher complexes are adjacent to the lighted area, con- 
sideration should be given to locating the controls inside a 
control room where they can be properly protected from 
access by unauthorized persons. 



ORIENTATION OF AREAS 

Courts and fields should be oriented to give protection to 
botlt players and spectators, witli major consideration to 
those players who need it most It may not be possible to 
get the best orientation of a particular court or field because 
such factors as topography, shape of the area, and loca- 
tion of other facilities may dictate some variations. 

Outdoor courts and fields should be oriented so that the 
late-afternoon or early-morning sun's rays will intersect the 
general path of the flight of the ball at an angle of approxi- 
mately 90 degrees. Otherwise, players on the eastern end of 
the fields or courts will have to face the sun during after- 
noon play. In rectangular fields and courts, the general 
pattern of the bail’s flight is parallel to the long axis of 
such areas. Therefore, the long axis should generally be at 
right angles to the late-afternoon sun’s rays. Locate the sun- 
set position at midseason of the sport and orient the field 
or court accordingly. 

On baseball, softball, and similar fields, the general pat- 
tern of the ball’s flight does not parallel any axis. Instead, 
it covers an arc of more tlian 90 degrees. Since the field 
cannot be oriented to give equal protection to all players 
and spectators, a choice must be made. Because the batter, 
pitcher, and catcher are in the most hazardous positions, 
they should receive first consideration. Thus, a line through 
these positions should be the axis for orienting the field. The 
field may be properly oriented by ensuring that the imagi- 
nary hne from home plate to second base is at right angles 
to the rays of the late- 2 ifternoon sun. 

PARKING 

The need to provide off-street parking for automobiles is 
a major consideration in the design of facilities. A careful 
study should be made to determine the space requirements. 

Careful attention to the design of facilities is necessary so 
as not to locate the parking area where it conflicts with pe- 
destrian use of the building and outdoor facilities. Parking 
lots should be placed so as to best serve the spectators, 
custodial staff, faculty, and the ever-increasing number of 
student cars. 

Each parking space should be marked. It is often more 
desirable to construct parking areas in several locations, 
near the facilities which have the highest concentration of 
users. This will also make it easier to blend the parking 
areas into the landscape. Where possible, parking areas 
should be located near the perimeter and should be designed 
so as not to interfere with normal pedestrian use of the 
area. In the case of large parking areas, it is necessary to 
make a study of the traffic pattern in the surrounding area 
in order to facilitate the movement of traffic to and from the 
parking area. 

The oflf-street parking areas should be hard-surfaced, 
and, when wisely planned, may be used for sports, free- 
play activities, driver education, marchmg-band maneuvers, 
and other activities. Either post sleeves, flush with the sur- 
face, or portable standards will make it relatively easy to 
conduct a variety of net games on these areas. 

An individual parking space is figured at 10' x 20’. To 
this must be added circulation roads, entrances, exits, wralks, 
and planting islands. 

PLANTING AREAS 

Plans and specifications for landscape plantings should 
be prepared at the same time as those for the origin^ site 
development. This will ensure that the plantings will be in 
keeping with the total development. 
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CEXERAL FEATURES OF OUTDOOR FACIUTIES 



Planting arcac should serve both functional and aesthetic 
purposes. They should be arranged to form a pleasing pat- 
tern, with open areas, walks, and drives. Plantings are not 
only used for enclosures for certain spaces, but also serve 
as excellent buffers to cut down on noise. Good planting de- 
sign in die development of buffer strips, enclosures, and 
screening should provide a pleasant pattern of overall land- 
scape treatmeiK. The services of a landscape architect should 
be obtained. 



SURFACING 

There is no one surface which will satisfactorily meet the 
needs of all outdoor activities. Each activity has its owm 
surface requirements, which will dictate what type, or types, 
of material can be used. 

In the selection of surfacing material for any outdoor 
area, certain qualities should be sought. These include: 



Multiplicity of use • 

Durability • 

Dusdess and stainless • 

Reasonable initial cost • 

Ease of maintenance • 



Low maintenance cost 
Pleasing appearance 
Nonabrasiveness 
Resiliency 
Year-round usage 



Obtaining the proper surface for outdoor areas continues 
to be a perplexing problem. Over the years, however, there 
have been significant developments in surfacing. The vari- 
ous types of surfacing materials are shown in Table 6. In 
Figure 3, turf, soil, aggregate, concrete, and synthetic sur- 



facing materials are combined to provide an attractive and 
functional facility. 



TABLE 6 

TYPES OF SURFACING MATERIALS 



Group 



Type 



Earth 

Turf 

Aggregates 

Bituminous 

(asphalt-tar) 



Synthetics 



Concrete 

Masonry 

Miscellaneous 



Loams; sand; sand-clay; clay-gravel; full- 
er's earth; stabilized earth; soil-cement 
Bluegrass mixtures; bent; fescue; Bermuda 
Gravel; graded stone; graded slag; shell; 
cinders 

Penetration-macadam; bituminous or as- 
phaltic concrete (cold and hot-laid): sheet 
asphalt; natural asphalt; sawdust asphalt; 
vermiculite asphalt; rubber asphalt; cork 
asphalt; other patented asphalt mixes 
Rubber; synthetic resins; rubber asphalt; 
chlorinated butyl-rubber; mineral fiber; fine- 
ly-ground aggregate and asphalt; plastics; 
vinyls 

Monolithic; terraz.zo; precast 

Flagstone (sandstone, limestone, granite, 

etc.); brick; etc. 

Tanbark; sawdust; shavings; cottonseed 
hulls 



I 



O 
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Figure 3 

lllustroKon of Several Types of Surfacing 
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TURF 

The advantages of using grass as u surface are its 
attractiveness, resiliency, and nonabiusiveness, and the fact 
that it is relatively dust-free. Sudi a surface lends itself very 
well to activities that require relatively large areas, as most 
field games do. 

Turf is difficult to maintain in areas where there is in- 
tensive usage. In some parts of the country where watering 
is essential, maintenance costs are high. Turf surfaces are 
not practical for most activities when the ground is frozen 
or wet, and, in addition, must be given time and care to 
restore themselves after heavy use. 

Since climatic conditions and uses should determine the 
species of grass selected for a particular locality, careful 
consideration should be given to the several varieties avail- 
able. 

SOILS 

Among the difficulties encountered in the use of earth as 
a Surfacing material are dust and the tendency to become 
rutted, w’hich, in turn, create drainage problems and rela- 
tively high maintenance costs. These difficulties can be par- 
tially overcome by mixing the earth with clay or sand. 
When this is done, the resulting surface is often less resilient 
and somewhat abrasive. 

Natural soils can also be stabilized by the addition of 
asphalt, resin, or cement, which are die most commonly 
used stabilizers. The use of stabilized soils is a possibility 
in many areas where turf is impractical or cannot be grow’n. 

MASONRY 

Natural-stone slabs, or blocks, and manufactured brick 
can be used for such installations as walks and terraces, 
where interesting and attractive patterns, colors, and tex- 
tures are desired. 

CONCRETE 

Concrete surfaces provide year-round and multiple usage. 
The costs of maintenance are very low and the surface is 
extremely durable. 

BITUMINOUS 

The common bituminous surface has many of the ad- 
vantages which are sought in any surfacing material. It 
provides a durable surface which can be used on a year- 
round schedule. The maintenance of a bituminous surface 
is easy and inexpensive. Such a surface can also be used 
for many different activities. When properly installed, the 
surface is dust-free and drains quickly. Asphalt surfaces can 



be marked easily and with a relatively high degree of p 
mancnce. Asphalt also provides a neat-appearing, no-gl; 
surface that will blend well with the landscape. 

The disadvantages of bituminous surfaces arc their re 
tively high installation costs and lack of resiliency as co 
pared to some other types of surfaces. However, tlie high 
stall ation cost will be offset by low maintenance coj 

Bituminous surfaces will vary as to firmness, finish, 
silicncy, and durability in direct relation to the kinds a 
proportions of aggregates and otlier materials used in th 
mixture. 

Asphalt can be combined with a variety of other mat 
ials to provide a reasonably resilient or extremely hard s 
face. The use of such materials as cork, sponge, or rubi 
in combination with asphalt will yield a fairly resilient s 
face. Aggregates such as slag or granite will produce 
extremely hard surface when combined with asphalt. 

SYNTHETICS 

Some syntlieUc materials appear to combine many of I 
qualities sought for outdoor surfaces. New’ products j 
constantly being tested and marketed, some of w’hich ha 
proved to be highly satisfactory for tennis courts, runni 
tracks, and otlier installations. Very little maintenance 
synthe’ac materials is required, thus maintenance costs i 
lew. Most synthetics have a very pleasing appearance a 
are available in different colors. They are nonabrasive a 
suitable for year-round use. 

There are a number of commercially-manufactured sj 
thetic compounds, such as chlorinated butyl-rubber, rubl 
asphalt, synthetic resins, mineral fiber, finely ground agg 
gate and asphalt, plastics, and vinyls. They come in a \ 
riety of textures, colors, weight.*, and thicknesses. M< 
synthetic surfaces have a high degree of resiliency, whi 
makes tliem desirable for many types of athletic activiti 

WALKWAYS 

All-weather walks should be confined to a minimum 
open play areas and should be provided only where i 
foot traffic is heavy enough to warrant their need. Th 
should vary in width in accordance with the anticipated tr 
fic density and should not cross through game courts, 
may be necessary to use signs, pavement lines, and fix 
or planted barriers to accomplish the desired circulati' 
movement. The degree of slope, and subsurface draina 
should be given careful study. 

In developments where it is impractical to service featui 
and facilities w’ith drives, or from adjacent street pavemen 
selected walks should be of heavier construction and of s 
ficient widtli to accommodate service-truck loads. 
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Chapter 6 



INDOOR ACTIVITY AREAS 



Acti\ ii\ areas included iu this chapter arc diusc specific 
sports and dance areas con\monl\ found in gwiinasium 
buildings. Included also arc basic guide lines for planning 
and designing these areas. 

GUIDE LINES FOR EFFECTIVE PLANNING’ 

Planning can be effective only if die major purposes and 
uses of each specific area are clearly defined and interpreted. 
The factors to be c^'iisidered are: (1) the types of activities 
to be conducted in a single area; (2) the number, ages, and 
skill levels of the participants using each area; and (3) the 
length of seasons or periods of use. 

Because programs are subject to change, and because 
they varj' in different localities, standardized, or stock, plans 
for facilities are rarely acceptable. Each facility should be 
planned to accommodate the program to be offered by the 
particular college or university. 

Specific activity areas should be designed and located 
after careful consideration of: (1) the surrounding land- 
scape; (2) other existing facilities in the immediate area; and 
(3) available construction materials near the geographic 
area. For suggestions on the relative location of specific 
facilities, see Figures 12 and 13. 

Funaionability should be the primary consideration in 
facility planning. Attractiveness is also an important consid- 
eration in that facilities should always contribute to the ap- 
pearance of the particular surroundings. 

Facilities should be planned for multiple use whenever 
such use can be justified. It is apparent that most facilities 
depreciate either with or without use, and more hours of 
worthy use per day rc.'Jults in the facility ser\'ing its pur- 
poses more effectively. Following are examples of some 
acceptable combinations for multiple use: 

• Basketball courts designed for basketball, badminton, 
volleyball, tennis, dancing, and adapted activities 

• Recreation gymnasium designed for all types of gym- 
nasium games plus social recreation activities 

• Handball courts designed for handball, squash, pad 
dleball, and tennis drills 

• Therapeutic exercise room designed for additional use 
as a general conditioning and weight training area 

• Swimming area designed for competitive swimming 
and diving, plus instruction, recreational swimming, 
and water polo. 

Facilities should be planned so that insofar as possible 
all activity areas arc conveniently available to both men 
and women. It is usually unwise to identify these facilities 
as strictly for men or for wor en. Good planning will per 
mit easy access to all areas from both men's and women's 
locker rooms. This type of planning permits the flexibility 
and adaptability necessary for efficient utilizaUon. 

Most colleges and universities cannot afford the cost of 
many permanent scats that are used only a few times each 
year. 'Therefore, space used in activity areas for permanent 

’ See Chapta 4 for additional infonnaiion. 



seating of spectators should be kept to a minimum. Roll- 
aw ay blcaclicrs should be used iu order to utilize efficiendy 
the available space for spectator seating. 

The health and safety of those using the areas should re- 
ceive primary consideration in die planning. The aging and 
disabled should also be considered (sec Appendix C). 

Traffic patterns for the building and auxiliary facilities 
should be carefully studied before deciding where to locate 
specific activity areas. 

Storage rooms for equipment and supplies used at the 
activity areas should be carefully planned and functionally 
located. These rooms should be of four types: 

• The central receiving storage room, to which all equip- 
ment and supplies are delivered. This room should be 
accessible by truck for delivery' of heavy equipment 

• Utility storage rooms located adjacent to activ'ity areas 
so that bulky equipment may be moved onto the floor 
and back to storage widi minimum difficulty. Overhead 
doors, or double doors with flush thresholds, should 
be large enough to permit free movement of heavy 
equipment. 

• Clothing and equipment issue rooms with attendant 
windows opening to the locker rooms. 

• Off-season storage rooms for activity equipment. 

The lower portions of walls in activity areas should have 
a smooth, hard finish durable enough to withstand the 
bouncing of balls and other such abuse. The wall finish 
should be of a type and color that tends not to show' marks 
and is easily cleaned. 

If some activity areas are above or below ground level 
an elevator should be provided for use by Jiandicapped 
persons, and for the transporting of heavy equipment. 

All areas designed for activity which requires dressing 
should be located as conveniendy as possible to the locker 
rooms. 

GENERAL-USE GYMNASIUMS 

General-use gymnasium areas arc utilized for basketball, 
volleyball, and badminton instruction as well as intramural 
contests in these activities. They are also frequendy used for 
intercollegiate competition in basketball, wresding, andgy*m- 
nastics. Gymnasiums are usually- rectangular and vary 
widely in dimensions. The dimensions of each gymnasium 
should be determined by the number and sizes of the vari- 
ous courts to be placed on the floor. 

The recommended minimum amount ofmain-gymnasium 
floor space for a college or univarsity is 25,000 square fceL 
The formula for the computation of the minimum floor 
space area for institutions having over 5,000 undergiad- 
uates is as follows; 5 square feet x undergraduate enroll- 
ment and 1.5 square feet x graduate enrollment. Although 
the formula is designed to indicate minimum standards, 
the following criteria w ill ultimately influence the determina- 
tion of the size of the floor area. (1) the nature of the total 
physical education program (including intramurals and 
intercollegiate athletics); (2) recreational use; (3) student 
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load 3 ls determined by enrollment and attendance require 
ments per week; (4) speciaior interest; and (5 ) anticipated 
enrollment increase. 

For basketball courts^ backboards iliat swing up lo die 
ceiling may be needed since nonfolding badiboard* can in 
terfere witli the cour» usagi* for other activities sutJb as vol- 
leyball and badminton. In order to increase die number of 
instructional stations within the main g\*mnasium, decui 
oaily -controlled acoustical partitions may bi installed. Wood 
doors or nj'lon or fiberglass nets may also oe used. 

If the gymnasium is to be used for Intercollegiate ath 
letics, seating must be provided for spectators (three and 
one-half square feet per person). Roll-away bleadiers are 
recommended. Portable knockdown bleachws arc not rcc 
ommended because they interfere with class work while they 
are being erected and dismantled. 

The number of seats to be provided will be determined 
by the size of the student body, the college community, and 
the degree to which there is public demand for admittance. 
The seating capacity should be set at a minimum of one- 
half to two-thirds of the student-faculty population. In larger 
institutions, it may be necessary to install roll-away bleacher 
seats in a balcony, which, when combined with the bleachers 
on the main floor, will provide the required number of 
seats. In such cases, the balcony areas can ser\'e as addi- 
tional teaching stations when the bleachers are retraaed. 

The varsity basketball court should be laid out length- 
wiae along the middle of the gymnasium. A minimum of 
ten feet should be left between the first row of seats, or the 
wall, and the outside boundary line of the court. In placing 
the seats and bleachers, it is necessary- to plan the line of 
vision so that the sidelines of the varsity basketball court 
are plainly visible to all spectators. The folding bleachers 
on the floor and in the balconies should be planned to con- 
form to the same line of vision. 

If the gymnasium is to be used for intercollegiate sports, 
the number of entrances and exits equipped w’ith safety exit 
hardware must meet local and state fire regulations and be 
adequate to handle speaator traffic. Speaators should be 
routed in such a manner that they do not cross the playing 
court or other activity areas in the gymnasium. 

The height from the floor to the beams in the main gym- 
nasium should be such that in normal use of any of the 
courts, the balls or other playing equipment wiU not strike 
the ceiling beams. This height should be a minimum of 24 
feet to accommodate basketball, volleyball, and badminton. 

Where intercollegiate b 2 isketball is played, there should 
be adequate provision for sportswriters, photographers, 
and television personnel. (See Chapter 4 for requirements 
for television, radio, and public-address systems.) 

A storage room for equipment relating specifically to the 
main gymnasium should be located adjacent to this facility. 
A minimum of 400 square feet should be provided, but the 
final determination of size will depend on the aaual use of 
the area. Lockable overhead doors as well as a flush thresh- 
old are suggested for this storage area. 

Concrete is commonly used as a base in constructing the 
floor of the main gymnasium. A resilient floor is then laid 
on top of this base. Maple tongue-and-groove of random 
length is a popular type of wood finish. 

It is suggested that a glazed tile or plastic paint which is 
durable and easily cleaned be used on .he walls up to a 
height of seven or eight feet. From that point to the ceiling, 
the concrete or dnder block should be painted with a hard- 
finish, light-colored paint. 

Direct sunlight should not be allowed to enter the gym- 
nasium area. Translucent windows are often used, and sof.ie 
new facilities without any source of Outside light arc very- 



satisfactory. iikvlighis arc not recommended. 

Rebound wtUIs arc useful in gy mnasiums. If constructed, 
they should be at least 12 feet high and made of material 
with good rebound characteristics. 

Special consideration must be gi\ en to the c\ entual court 
lay’out on the main gymnasium flout so dial adequate pro- 
vision can be made for properly anchoruig floor plates for 
net standards. All courts should be separated from eacdi 
Ollier and from the wall by at least ten fccL If gymnasuc 
meets are to be held on the main floor, the exact placement 
of apparatus must be deter mined so that reinforcement of 
critical floor plates may be accomplished during construc- 
tion. 

Bulletin boards and chalkboards should be available in 
the main gymnasium area. 



DANCE COMPLEX 

The combination and relationship of areas and facilities 
which are developed to serve the many- aspects of a dance 
program constitute a dance complex. The extensiveness of 
the complex will depend on the amount of emphasis placed 
on dance at the particular institution. Numerous institutions 
now- offer dance as an undergraduate major, and many of- 
fer an undergraduate dance concentration or a minor. 

Several types of facilities need to be included in the 
dance complex. At least one studio should be planned for 
multipurpose use, such as for folk, square, and social 
dance forms and social recreational usage. Other studios 
should be dev-eloped for a single purpose (e.g., a studio for 
iiiodern dance and ballet). Facilities in a dance complex 
should be designed lo serv-e both men and women. 

In order to ser\-e the needs of a dance program, auxil- 
iary areas are required. These should include areas for: the 
making and storing of costumes, props, and scenery; the 
laundering, dyeing, and drying of materials; the storing of 
sound equipment; and the photographing and filming of 
dance. Planning should also include: music listening rooms 
or booths; rehearsal rooms for small groups; projection, 
sound, and lighting booths; a box office and/or ticket 
booth; doak rooms; public lavatories; and balconies or 
other areas for dance audiences. 

Particular attention needs lo be given to adequate provi- 
sion for both dance performances and observ-ation because 
they are essential aspects of dance education. 

It is advisable to locate all facilities of the dance complex 
in one general area of the building, convenient to both 
men's and women's dressing-locker rooms. Because dance 
facilities are scheduled for frequent use during evening 
hours and weekends, superv-ision and control will be en- 
hanced if the dance complex occupies a wing of the total 
physical education structure. The dance areas should also 
be readily- accessible from an outside entrance to the build- 
ing. 

STUDIO FOR FOLK, SQUARE, AND SOCIAL DANCE 

A studio designed for instructional and recreational use 
in folk, square, and social dance may- also be used for 
large-group demonstrations and exhibitions as well as so- 
cial-recreation occasions. An outside entrance into a main 
corridor of the building will provide for the traffic flow of 
the relatively large groups using the studio. 

The size of the studio will depend on the number of in- 
dividuals who will use it at any one time. An area of 5,400 
square feet w-ill accommodate a class of approximately 60 
students. A larger studio of 9,600 square feet can accom- 
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fuudate appruxiniuteK iwkf dial wunilMri Mudciiia. ihc 
larger $tudiu has die exua advantage wf jiiov iding luf large 
gr:»ups desiring tu use the faciliiv fui suual-iexieaiiua puf 
puses. By ins*alliiig an acuusUcal curtain «jf utliei dividii*g 
device^ a large studio can be cuuvenienllv divided intu two 
instructional areas. 

The studio IS usually rectangular, with the length and 
width in C ratio of approxiniatdy 3 lo 2. such as 90' x 60 , 
or 120 X 80 . The ceding height should be in proportion 
to die size of the room. A 12-xoot ceiling is satisfactorv for 
a small studio. If a large studio is planned, die ceding 
height should bc increased to at least 16 feet. 

The studio floor should be of the construction described 
as a ‘floating floor. ‘ Hooring materials should bccarcfullv 
selected, and care should also be taken in laying the floor- 
ing. Special attention should be given to the floor finish. 
Street shoes are often worn for activities conducted in this 
area. For this reason, random-lengtli, tongue and groove 
hardwood, sanded and sealed, is recommended. Nonskid 
type floor finishes, such as those used on gymnasium floors, 
should be avoided for the studio. 

Placement of sound equipment, such as record players, 
turntables, microphones, and speakers should bc considered 
in the initial planning. Electrical outlets should be located 
where elecirical equipment will be used. If the studio is to 
be divided into two instructional areas, the sound system 
should be installed to provide for separate operation of 
units located in each of the two areas. These two units 
should also be operable as a single unit An adequate num 
her of speakers, installed at near ceiling height, should bt 
so located that participants at any place within the area 
can hear both the music and the instruction. 

A lockable storage room, located immediatcl> adjacent 
to the studio, should be provided for the storage of sound 
equipment when it is not in use. This room should have a 
double door, flush threshold, and built-in cabinets and 
shelves for storage of records, sound tapes, and musical 
instruments. Electrical outlets should be provided in the 
storage room so instructors can listen to records and tapes 
inside the room. It is advisable to place sound equipment 
on table-height stands equipped with rollers for ease of 
transportation. 

If the studio is planned for demonstrations, roll-away 
bleachers should be installed at one end of the room. There 
should edso be provision for setting up folding chairs along 
the walls when the studio is to be used for a social event. 

Unless the dance complex includes a cloak room, racks 
for coats and books should be installed adjacent to en- 
trances, either within the studio or along the outside corri- 
dor wall. The construction, finish, lighting, and other qual- 
ities of this studio should be conducive to a desirable social 
atmosphere. 

STUDIO FOR MODERN DANCE AND BALLET 

A dance studio designed specifically for the instruction 
and performance of modern dance and ballet is a very im- 
portant feature of the dance complex. 

DIMENSIONS 

The space rcquirem.'ut will be determined by the maxi- 
mum number ot students enrolled in dance classes, and 
whether this area is to be used for performances as well as 
instruction. A class of 24 students can be accommodated 
in a space of 2,5C0 square feet. A larger studio, with ap- 
proximately 4,800 square feet, is needed if it also serves as 
an informal theater and instructional area combined. This 
larger size can be divided into two snyaller instructional 



Mudiv/s tv installing a suund absn.>rbing curtain of other 
div iding dev ice. X large studit*, which is to be divided into 
small areas ojjon occaswn, should be ra*tangu!ar in shape,, 
such as 6U' x 8U’. This size will provide two 6U’ x 40' 
studius for small-group instructiofi and rehearsals. It will 
also permit a niininiura widtli of 60 feet for staging, tor a 
single small studio, a square shape- 50' x 50’ —has been 
found to be effeetive. 

The ceiling height of a small studio should be a mini- 
mum of 16 feet because overhead space is required for 
movements involving elev'ation, as in leaping, for support 
of other dances in a vertical line, and for the use of tall 
props. Larger studios should have ceilings of a height pro- 
portionate to the size of tlie room. Full height (24 feel) is 
recommended for a 60’ x 80’ studio. 

CON.STKl’CTlON Hi.\TrRKS 

The floor should be of tlie tv pc x'cfcrrcd lo as “floating 
floor.' This is necessary to prov ide for some shock absorp- 
tion as a protection when landing from leaps, jumps, and 
other vigorous elevated movements. The floor should be of 
hardwood such as maple, and of random len^s, tongue- 
and-groov cd. The flooring should bc laid with the grain 
running in one direction and finished by fine sanding and 
then sealed. The finish should provide a smooth surface 
upon which dancers can glide with bare feet or soft sandals. 
The use of tung oil has been found to be highly satisfac- 
tor}'. Nonskid waxes and resins should be avoided. They 
not onl} cause feet and other bared parts of the body to 
stick to the floor surface. Out contribute tu blisters and floor 
bums. The floor should be cleaned with a dr^’ or slightly- 
moistened mop. If the studio is to be located abovre other 
aciivitv areas or offices, the floor should be treated acous- 
tically to avoid transmission of sound. 

Walls should bc smooth-surfaced and easily maintained. 
They can be finished satisfactorily with a spray or brush 
glaze which is of permanent color and can be washed. A 
major portion of the walls should be unobstructed to pro- 
vide a neutral background for filming. 

If the lights used for general illumination also serve as 
houselights during studio performances, they should bc 
controlled from wall switches as well as the light control 
board. Natural light through windows, particularly large 
ones, contributes to an aesflietically -desirable atmosphere. 
To avoid direa sunlight, the best location for windows is on 
the north wall. Windows should be curtained so the studio 
can be darkened when desired. This makes it possible to 
use the studio during daytime for film showings and mati- 
nee performances. 

The temperature of the studio should be maintained at 
approximately 65“ and the air should be well circulated. 
Mechanisms for the heating and circulation of air should be 
as nearly silent as posoiblc to avoid interfering with the 
quality of sound and its reception. 

A combined dance office and workroom opening into the 
studio can be used for consultations, class observation, and 
storage of sound equipment, records, tapes, and other items. 
The door should have a flush threshold to facilitate storing 
equipment when moving it from the studio. A window with 
a view of the studio should be installed, as should perma- 
nent storage cabinets and shelves. A small tackboard for 
notices, and a worktable or desk are useful features to be 
incorporated into the planning. 

ACCESSORIES 

Mirrors, which can bc leai-foldcd for protertion during 
performances, should bc installed along two adjoining walls 
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«j 1 ilie studiu. Tins enuWcs dancers tu analyse muvement 
from tiAu directiufis. Where mirrurs are placed wn a wall, 
iliey shuuld exterid a jninimmu wf 2U feel alung the wall. 
Mirfurs sliuuld be tnsialled fiu>h wiih ilie wall and raised 
one or one-and-unc-half feel burf> the fioor surface. Copper 
backed mirrors will counieiad the efieci of fluorescent light 
ing on skin color. 

Ballet barres, adjustable from 42 to 4S indies in height, 
shuuld be installed pernian'*nll\ on at least tvro walls of tlie 
dance studio. These should e.\tcnd from sL\. to eight inches 
from the wall. The minimum allowance for Icngili to accom 
modatc one dancer is fi\ c fccL If permanent barre space is 
inadequate to accommodate all class members at once, por 
table barres can be utilized. Barres should be wooden and 
should be smooili in texture. Metal pipes hav e been substi 
tuted with some success. If necessary, barres can be placed 
in froL-i of mirrors. This will protect die glass from damage 
but will add to the difficulty of using mirrors and curtain 
ing them. 

Heavy pieces of sound equipment should be placed on 
stands of table height equipped with rollers for case of 
transportation. Since moving affects the tuning of a piano, 
this instrument shuuld be placed where it will not have to 
be moved. 

Chalkboards and lacliboards will be needed and should 
be attached flush to siudic wzlls. A glass-enclosed exhibit 
case for display of photographs, costumes, costume plates, 
manuscripts, and ether dance materials should be installed 
on a wall adjacent to the studio. 

The general atmcsphcic of the uance :>tuuio shouiu ue 
one which is conducive to artistic endeavors. Soft colors, 
dear lighting, and a sense of spaciousness will be inviting 
to both dancers and spectators. The studio should be equal- 
ly functional and attractive. 



DANCE PERFORMANCE AREAS 

la designing the dance complex, provision should be 
made for dance performances. Aldiough it may not be 
practical to include a small dieatcr as a part of the com- 
plex, facilities to be used for instructional purposes can be 
designed for performances as well as instruction. The studio 
for modern dance and ballet is usually designed to serve 
both instructional and performance needs. The folk, square, 
and socul studio can also be used for exhibitions and dem- 
onstrations in those forms of dance. A patio or other out- 
door area, such as a dance green or a broad-level suriace 
at the entrance to a campus bunding, can be adapted for 
occasional use for dance performances. 

In designing a dance studio so as to make it functional 
for dance performances, die following guidelines should be 
observed; 

SEATING 



The entire performing area should be visible from all 
seats. Since a raked seating arrangement is essential, an 
overhanging balcony with permanently-installed seats is 
preferred. Entrance to the balcony can be from the balcony 
level or from a stairway located outside the studio. A lock- 
able door should be provided at the foot of such a stair- 
way. Seating snould be planned for the estimated size of 
the audiences. 

ST.AGING 

Although arena staging is one means of staging dance 
within the studio area, it is less common than proscenium 
staging. Arena staging piesents technical difficulties, such 



as lighting, sealing, entrance, exits, and use ul sccneiy A 
proscenium stage cuiitains more of the features that arc 
conducive lu good performance. Whatever kind uf staging 
is used, die surface should be of the sam«. finish as speci- 
fied for the use of modem dance and ballet instruction 
Softwood areas arc hazardous and should be avoided 
Scenery shuuld not be aitadicd to the flooring by stage 
screws. 

A proscenium stage can be provided by an installation 
of curtains at the front, sides, and back of the far end of the 
dance studio. The front curtain, when open, should provide 
a minimum performing area of 20’ x 30’. If the studio has 
provisions for division into two instructional areas, the 
stage portion might be raised two or three feet, with the 
front curtain line four feet behind the raised edge to prov’ide 
for an apron (forcstage). 

Curtains should be of a neutral or dark color which is 
highly light-absorbent, and they should be hung so as to 
touch the stage floor. The front curtain should be hand- 
paged because this offers more flexibility in use than docs 
mechanical control. The back curtain should have a center 
opening and be hung at least three feet forward of the back 
wall of the studio to permit crossovers by performers. Side 
curtains (legs) should be installed on both sides of the stage 
area to provide for side entrances and exits. Asbestos teas- 
ers, hung overhead, are needed to mask border-light install- 
ations. 

Battens, either wooden or pipe, to be used for hanging 
scenery, sky drop, or film screen, should be suspended 
above Ae visible stage area. Provision shouM also be made 
for lowering and raising battens for the attachment of scen- 
ery and the like. Lines should be attached to a pin rail lo- 
cated at one side of the stage. 

There should be sufficient offstage space on both sides 
of the open stage area so performers can wait for entrance 
cues without being seen by the audience, or perform a fast 
exit without danger of running into a sidewall. Wing spare 
is also used for offstage piano accompaniment, for quick 
changes, and for storage of props that are to be used dur- 
ing the performance. The combined wing area should at 
least equal the amount of the visible stage area. 

lighting equipment should be provided for side lighting, 
front strip lighting, overhead border lighting, front balcony 
or front ceiling beam lighting, and houselighting. Current 
practice has eliminated Ac necessity of footlights. Overhead 
border lights should be on three separate circuits so it is 
possible to obtain blue, amber, or red, singly or in combi- 
nation. Other lighting units, except for ceiling beam lights 
and houselights, should be gelablc so color changes can be 
effected. Crawl space should be provided in the ceiling, 
above the berm lights, to enable focusing and repair work. 
All light units should be on separate dimmers. A sufficient 
number of electrical outlets should be located in floor pock- 
ets in the wing space. A work light, installed in the right 
stage wing, is necessary for cueing performers and crew 
members. All lights should be operated from a single con- 
sole within the control booth. 

A system for use of tapes and recordings for dance ac- 
companiment should be installed, preferably located witliin 
the control booth. Speakers for amplification of sound 
should be conveniendy placed so both peiformers and audi- 
ence can hear. An intercommunication system connecting 
backstage, dressing rooms, and the control booth should 
be included in the design. Tdephoncs to handle outside calls 
should be located backstage and in the box office. 

A booth for the control of lighting, sound, and projec- 
tions should be constructed at the audience end of the stu- 
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viiu- Jf an ijverliaiigin^ balcuny is included in the plan, die 
buudi shuuld be centered beneatli die balcuuv . The booUi 
reijuires suundproolina and a built-in counter and shelves 
!or the use and storage of equipmcriL The counter should 
be under a window facing die stage. This enables die oper- 
ator to have a full view of the stage. IToviding diis type of 
facility IS far superior to operaung technical equipment from 
one of die wings. The operator is able to make a visual 
check of rehearsals and performances, to correct errors, and 
to better control the supportive dements of a production. 

Figure 4 illustrates a combined instruction-performance 
dance studio. 

AUXILIARY DANCE FACIUTIES 
COSTUME ROOM 

Costumes for dance performances are usually constructed 
rather than rented. Sufficient provisions should be made for 
their construction, fitting, cleaning, and storage. A room of 
approximately 400 square feet can accommodate a cutting 



table, one or two sewing niuchincs. a three-way mirror, 
ironing boards, a washing machine and dryer, a cleaning 
machine, two laundry tubs, portable racks for hanging 
costumes, and built-in storage cabinets and shdves- (Some 
of these items, such as laundry equipment, may be supplied 
dsewhere in the building.) A double door with a flush 
threshold will facilitate tlie moving of costume racks. Stor- 
age ccbincts should contain racks for hanging costumes, 
and should be equipped vvith sliding doors. A tackboard 
and chalkboard should be affixed to one wall. 

SCE.NE .\N'D I'ROP ROOM 

Although dance productions do not require full scenery, 
some space should be provided for the construction and 
storage of flats, drops, sets, and hand props. A room con- 
taining 400 square feet will usually be adequate. The ceil- 
ing should be a minimum of 16 feet in height. Since spillage 
is frequent, the floor should be covered with a paint-resistant 
Surface. Ventilation should be provided to take care of 
fumes from paint and glue. Large double doors with flush 




Figure 4 

Combintd Instrucfion-Performanc® Dane* Studio, Brigham Young University 
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thresholds are needed to faciliiaie passage of laij;€ pieces 
of scenen and piopenies. Built-in bins and shelves for 
storage of nails, screws, paints, brushes, glues, «nd other 
constiuaion materials are required. A pegboard mounted 
flush with the wall is useful for hanging tools. A built in 
workbench, a wash sink, and tables for electrical tools 
should be included. A tackbuard and chalkboard are needed 
for posting notices and for diagramming construction plans. 

BOX OFFICE OR TICKET BOOTH 

If admission is charged for p'rformanccs, a box office 
or ticket booth is necessary’. Racks for tickets should be in-^ 
eluded if seats arc to be reserved. A built-in counter with a 
drawer for currency should also be provided. 

GYMNASTICS AREA 

The gymnastics gymnasium is used primarily for instruc- 
tion and team practice. It may also be used for competition 
if the number of spectators is expected to be small. The area 
is usually scheduled so that gymnastics apparatus may be 
permanendy placed. 

Dimensions of the gymnastics gymnasium should he 
determined bj”. ( 1 ) space requirements needed to accommo- 
date the apparatus and equipment to be installed; (2) space 
needs for performance in gymnastics; and (3) total college 
or university enrollment and interest in gymnastics. Ideally, 
the size of this gymnasium should approximate 10,000 
square feet, with a minimum ceiling height of 24 feet. The 
s^ety of performers and instructors should receive major 
consideration in planning the location of apparatus, equip- 
ment, and wall fixtures. Apparatus used in performance 
should be located so that performers do not interfere with 
each other when going through their routines, and so they 
have full range of movement, including the approach. In 
planning apparatus positioning, it should be remembered 
the mats will be laid so as to cover completely the area of 
performance on all pieces of apparatus. Floor space for a 
42* X 42* free-exercise mat should be considered in the floor 
layout. 

If seating is to be provided in the gymnastics gymna- 
sium, it should be of the roll-away bleadier type, and suf- 
ficient floor space must be added to the area to accommo- 
date the extended bleachers and still have room to conduct 
a meet without having to move equipment Storage space 
is a very important consideration if multiple use of the 
area is contemplated. A minimum of 600 square feet of 
storage space is required to store the usual equipment and 
mat trudb. There should be a flush threshold between the 
storage room and the gymnasium floor, and an overhead 
door is desirable. When space permits, the storage room 
provides an ideal audiovisual room for gymnastics instruc- 
tors, coaches, and individual performers. 

Floor plates for anchoring equipment should be recessed 
flush with the floor. It may be necessary to reinforce the 
floor to adequately install floor plates where tension from 
apparatus is unusually severe. Wall boards should be se- 
curely installed to the wall when equipment is attached to 
it. Apparatus suspended from the ceiling should be securely 
attached to metal ceiling supports. If the ceiling is to have 
concrete beams, it is desirable to have metal sleeves placed 
along the bottom of each beam at three-foot intervals to 
provide future flexibility in making attachments to the ceil- 
ing. 

Doors in the area shojild be wide enough to accommo- 
date the movement of gymnastic equipment to other areas. 
Raised thresholds should be avoided. Wall and floor con- 



su uciion should be of the same materials as recommended 
for the main gymnasium, targe bulletin boards should be 
provided as well as some dialkboard space. It is desirable 
to have a large shatterproof mirror in tlie area where tlie 
free-exercise mat will be located. Direct sunlight should not 
enter tlie area. 

WRESTLING AND PERSONAL-DEFENSE ROOM 

The personal-defense room can be used for wrestling, 
judo, and other personal-defense instruction, team practice, 
and recreation. It should be located near the locker rooms 
and near the area in which intercollegiate wrestling compe- 
tition is to be held. It should also be convenient to custodial 
services because of the need to keep the mats clean. 

It is recommended that the room be designed to accom- 
modate two 40* X 40’ wrestling mats, with additional space 
for nonparticipants to walk in the area without stepping on 
the mats- A room 80’ x 50’ would be satisfactory- The 
standard for the computation of space needed is 140 square 
feet of mat per student during peak usage. The two 40’ x 
40' mats would accommodate a class of 24 students. A 
double teaching station widi four 40* x 40* mats may be 
desired. Such an area requires a room with minimum di- 
mensions of 80* X 90*. 

The ceiling of the room should be 12 feet high. The 
floor is usually hardwood, or concrete coveted with floor 
tile, to allow the room to be easily cleaned when the mats 
are removed. The walls surrounding the mat area should 
be without projections and should be padded to a height of 
6 feet. Cabinets for storage should be provided, but should 
be located as far from the mat area as possible. All ob- 
stacles that may present hazards to participants should be 
eliminated. 

Doors into the room should be wide enough to facilitate 
the removal of the folded or rolled mats. The materials 
used in the construction of the area should be resistant to 
the absorption of odor, and adequate ventilation of this 
area is imperative. Consideration of how the wall mats are 
to be hung should be made during the planning stage so 
that necessary preparations can be made during the con- 
struction. If polyurethane-type mats are to be used in the 
room, it is important to determine the coefficient of shrink- 
age for the mat and take it into consideration when deter- 
mining the size of mat to be ordered. When this is not con- 
sidered, undesirable gaps in the padded surface may result. 




Figure 5 

Wrestling Room in Gymnasium Building University of Mass. 
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WEIGHT'EXERCiSE ROOM 

The wcight'Cxcrdsc room may be used fur instruction, 
recreation, and practice for competitive weight lifting. It 
should be located as dose as possible to locker areas. The 
room sliould contain at least 2,500 square feet, with a ceil 
ing height of 12 feet 

The floor of the weight’C.vercise room is usually concrete, 
covered with an interlocking rubber tile or similar tear-re- 
sistant and resilient material. A 15' x 15' wooden platform 
for the competitive lifts is usually placed on top of tlie re- 
silient floor covering. Chinning bars, isometric racks, and 
se\'cral large shatterproof mirrors should be securely mount 
ed in the room. Consideration should be given to barbell 
and weight racks that can be attached to the wall so the 
floor can be kept reasonably dear. The room should have 
at least one double door with a flush threshold to permit 
movement of heavy equipment. 

If the weight room is to be located near other instruction 
al areas, spedal consideration should be given to acoustical 
treatment. The room should be well-ventilated and planned 
so as to facilitate maintenance. 

FENCING AREA 

Fencing is induded in the instructional, intramural, and 
intercollegiate programs for both men and women. An area 
lined with strips, or piste, should be easily accessible from 
the men's and women's dressing rooms. A multipurpose 
area with accommodations for approximatdy 300 specta- 
tors will usually diminate the need for duplicating the elec- 
trical outlets and the transporting of the equipment to other 
areas. 

A room 55' x 90' allow’s for four official strips 40 feet 
long and 6 feet wide, witli 15 feet betw’een strips. These 
strips may be used for informal competition and instruction. 
Intercollegiate competition, however, requires a 52-foot 
length of floor area, with a minimum of 18 feet between the 
strips. 

For instructional purposes, the strip may be painted on a 
nonslip hardw'ood floor, be inset in linoleum, or a rubber 
runner of correct measurements may be laid on the floor 
and removed when not in use. For the electric foil and epee, 
a metallic piste must cover the entire length of the strip, 
including the extensions. 

Electrical outlets and jacks should be placed at the rear 
of the tournament strips to provide power for the electrical 
equipment. If permanendy-affixed w'aJl scoreboards are pro- 
vided, portable score boxes are unnecessary. Brackets or 
eyebolts for mounting fencing targets should be either re- 
cessed flush with the wall or placed above the seven-foot 
level. 

The fencing area should be a w’ell-lighted room with a 
minimum ceiling height of 12 feet. The installation of roll- 
away bleachers for spectators may necessitate raising the 
ceiling height, and it may also require an increased-capacity 
ventilating system. 

An equipment room should be located adjacent to the 
fencing room and should be large enough to store die wea- 
pons and protective equipment used by classes. Sixty square 
feet is the minimal spree required for storage and to accom- 
modate a small cabinet work counter for the repair of 
equipment. Portable strips will require additional space, 
depending on the number used. 

HANDBALL COURTS 

Handball, paddleball, and squash can all be played In 



regulation handball courts by using a removable 'tcUtale.* 
The oflicial handball court is 20 feet wide, 40 feet long, 
and 20 feet high. The formula for determining die number 
of courts to be construacd is one court for eadi 800 stu- 
dents. However, a minimum of eight courts should be com 
structed to provide an adequate teaching battery. Detailed 
specifications for handball courts can be found in the official 
handball rule book of the United States Handball Assoda-^ 
tion (see Appendix F). 

When more dian one court is to be constructed, the bat- 
tery should be arranged so the courts are back to back, 
separated by a corridor approximately 10 feet wide and 8 
feet high. A corridor located immediately above and at least 
12 feet high may facilitate instruction or be used as a spec- 
tator gallery. Corridors and galleries should be illuminated 
with indirect light. 

The back wall of a court need not extend higher than 
12 feet. Plexiglass or other material maj? be used to enclose 
the remaining 8 feet. The use of wire mesh for this purpose 
is of questionable value. Most courts are satisfactorily used 
with an open upper rear w’all. 

Handball courts may be constructed of hard plaster, 
smooth concrete, plexiglass, or a nonsplintering, durable 
wood. Newdy-developed synthetic materials should also be 
considered. While plaster is often used, it wrould be wise to 
consider courts constructed of more durable materials to 
reduce maintenance costs. Front walls may be constructed 
of hard maple laid on diagonal wood sheathing. Studding 
should be placed close enough to prevent dead spots. 
Twelve-inch stud centered wall construction is recommended. 
Block-constructed w’alls have also proved satisfactory. A 
costly but highly-desirable front-w’all construction is to lay 
hard maple on edge. Side and back walls may be of non- 
splintering, durable w’ood, such as yellow pine or hard 
maple. Some side and back walls constructed with one-inch, 
tongue-and-groove, marine plyw’ood have proved satisfac- 
tory. All interior walls should be painted with white paint. 
Courts should have resilient hardw’ood floors. 

Entrance doors should open into the court and be pro- 
vided with flush-type pulls and binges. A small shatterproof 
window’ should be installed flush with the interior surface 
of the door at a height of approximately five feet. 

No fixtures, such as pipes, ventilating ducts, or lights 
should project into the playing area. Ventilating ducts and 
lighting fixtures (shatterproof) should be flush with the ceil- 
ing surface. Ventilating ducts should be located toward the 
rear of the court to minimize interference with playing sur- 
faces. Provision for replacement of burnt-out light bulbs 
from above is a desirable feature. 

A single light sw’itch to control all lights in each court 
should be placed on the corridor wall near the entrance 
door. Warning lights indicating w’hen a court is being used 
should be located outside each court. By use of a sturdy 
push-button arrangement, lights can be turned on when an 
entrance door is closed. 

Air-conditioning, or at least forced ventilation, is essen- 
tial for individual courts or for the total handball area if 
there is an open balcony between courts. 

SQUASH COURTS 

Squash courts can also be used for handball and paddle- 
ball if they are constructed with a removable "telltale,’ and 
a front rebound wall that meets the floor. Many times, 
squash courts are located in the same area as the handball 
courts. 

The official singles court has the following dimensions: 
18 feet, 6 inches wide; 32 feet long; and 16 feet high. The 
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doublciJ court i$ 25 feet wide, 45 feet long, and 20 feet high. 
Ihc formula for determining the number of siiigles courts 
needed is one court for each 800 students. However, a min- 
imum of eight singles courts should be constructed to pro- 
vide a tearhing battery. Few doubles courts have been con- 
structed in proportion to singles courts, and if anv arc to 
be constructed, local interest should detenrine the number. 

The official yearbook of tlic Unite.d States Squash Rac- 
quets Association (sec Appendix F) and die National 
Squash Tennis AssociaUon should be examined before plan- 
nmg and construcUng squash courts. Construction features 
of squash courts arc generally similar to those of four-wall 
handball courts relaUvc to floors and lighting. The walls 
of squash courts must be wooden. Air-conditioning of courts 
should be considered if year-round use is contemplated. One 
construcUon feature often overlooked is the need for a ceil- 
ing height of at least 20 feet to allow for the proper traiec- 
tory of the ball. 

The use of prefabricated courts has increased in recent 
years. Fiberglass covering of die front wall has proved to 

be of value in reducing maintenance costs, as has the use 
of epoxy paint. 
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Figure 6 

Indoor Tennis Courts 



INDOOR TENNIS FACILITIES 

Tennis can be played indoors on any firm surface of 
sufficient size for a tennis court, and where court markings 
and a net are provided. Sometimes tennis court markings 
are placed on the general-use gymnasium floor and pro- 
visions are made for temporary placement of net posts, or 
the net is attached to rings inserted in the wall. Tennis 
courts might also be housed in the field house or athletic 
Mena. Tennis is played indoors on surfaces of clay, syn- 
dietic rubberized floor covering, concrete, asphalt, and wood. 
The ball rebounds slightly differently from each type of sur- 
face, 

A few colleges have constructed a special indoor facility 
specifically for tennis. If this is done, the facility should in- 
clude a minimum of four courts, along with a a tennis drill 
area. Such a facility would enable 16 students to play ten- 
nis, while other students use the tennis drill area. This 
approach would demand frequent rotation of students. If 
enoiigh courts mc desired to accommodate a class of 32 
students at one Mme, then eight courts are needed. 



If ilic courts are in a separate building, it should be 
conveniently located to locker rooms. Consideration should 
also be given lo a covered ptissagewav between tlie gvm- 
nasium and tlie tennis building. 

\ entilaUon, lighting, and temperature control in this 
lacility should be tlie same as for otlier indoor activity 
areas. The Unit<^ States Fawn Tennis Association has pub- 
hshed some hdpful information on indoor tennis facilities.^ 

details on the construction of tennis courts, refer 
to Chapter 8. 



EXERCISE-THERAPY ROOM 

A special acUvity area is desirable for disabled or other 
studen^ who are unable to parUcipate in regular physical 
6Quc3.tion cl3.ss6s. In 3.ddition to its use sis 3 . rcmcdial-cxcr- 
cise room, this area may serve as a teaching staUon for 
classes in body mechanics and conditioning exercises, as 
well as a laboratory for professional physical education 
students studying adapted activities and motor iherapy. 
Other general activity areas will also be used by students in 
the adapted prograir:. 

The size of the exercise-therapy room should be deter- 
mined by the scope of the program and the types of disa- 
bilities of those persons receiving special attention. Adapted 
classes are usually small. A room containing at least 1,600 
square feet is required to accommodate the needed equip- 
ment and allow adequate teaching space. The ceiling of 
this room should be no less than 12 feet high. 

The exercise-therapy room should be near the photogra- 
phy room, the swimming pool, and the adapted physical 
educaUon office-conference room. If possible, these areas 
should be on the ground-floor level, with direct traffic routes 
to the dressing rooms and outdoor areas. If the adapted 
area is not at ground level, an elevator or ramps should be 
provided. If severely disabled individuals are to be using 
the room, a handrail should be installed along the ramp 
and hallway leading to the room. The toilet room in the 
vicinity should have one stall equipped with a handrail on 
each side (see Appendix G). 

Heating, ventilation, and lighting for the unit should be 
planned to provide a comfortable environment. An individu- 
ally-controlled thermostat should maintain the temperature 
‘0 70°, with a capacity to heat the room to 75°. 
The lighting should be adequate and the walls and floors 
attractively colored to create a cheerful atmosphere. In order 
to use the wail surfaces for attaching apparatus, windows 
should start eight feet above the floor level. Doors and win- 
dows in the area should be designed to provide privacy in 
the room. 

The walls, ceiling, and floor of the exercise-therapy room 
shou d be constructed to support apparatus. The room 
should be acoustically treated. Either hardwood or vinyl- 
tile flooring is recommended. 

Equipment installation should be planned prior to con- 
struction in order to locate apparatus attachments in the 
walls, ceiling, and floor. Equipment permanently installed 
in the room should include:' stall bars, wall and overhead 
pulley weights, mat hangers, a press bar, weight racks, a 
shoulder wheel, hanging bars, suspended horizontal ladders 
adjustable parallel bars, a chinning bar, climbing ropes, a 
posture grid screen, plumb lines, a climbing pegboard, and 
a walking rail. A full-length, stationary wall mirror 6 feet 
high and 15 feet long, with a light above it to improve vis- 



2 United States Uwn Tennis Association, Tennis Courts; 
Matntcnancc, and Equipment, 1966, pp. 45-47. 
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ibility. should br mounted 6 inches from the floor. The mir- 
ror should not be obscured by wall fi-xtures. A fuil-Jenorth^ 
three-tvay mirror with the side panels on hinges is desirable. 
The room should also have a chalkboard, tackboard, 
drinking fountain, lavatory, and electrical outlets for record- 
ing machines and testing devices. (See Figure 7.) A curtain- 
ed area should be provided where disabled students may 
change their personal equipment and perform special exer- 
cises in privacy’. 

Storage space commensurate with the amount and t\ pcs 
of equipment to be stored should be adjacent to the exercise- 
therapy room. An area with a minimum of 200 square feet 
is recommended. Movable pieces of equipment that may re- 
quire storage include: an exercise taole (plinth), stall-bar 
benches, a record player and tape recorder, extra weights, 
a low balance beam, and miscellaneous small items. 

An office-conference room for private consultation and 
filing of records should be convenient to the exercise-therapy 
room. A glass, sliding panel between this office and the 
exercise-therapy room may be desirable. 

INDOOR ARCHERY RANGE 

Instructional and recreational groups need an indoor 
archery area that is suitable for practice during inclement 
weather. At the same time, indoor archery, with its mechan- 
ically-efficient automated target equipment, is being rapidly 
developed. The American Indoor Archery AssociaUon has 



established new Indoor shooting rounds and standards for 
lb-inch and 20-indi target faces for the automated lane. 

.\n archery range may be established in a multipurpose 
activity area whicli has been planned so as to ensure the 
safe use of equipment and prevent damage to tlic room. In 
some cases, arcliery backdrops may also be used as ball 
stops for Indoor golf practice. Where automated target re- 
turns are installed, however, a single-purpose area should 
be planned. Some commercial establishments convert bowl- 
ing alleys to archery ranges during certain periods of the 
week. In the college or university facility, the '•nge should 
be located in a heated area where foot traffic n be con- 
trolled and floodlights provide a minimum of 30 footcan- 
dles of light (70 footcandles preferred) on the target face. 

An area 78 feet long is adequate for official ranges of 
10, 15, and 20 yards for indoor archery, and a 20-yard 
range for practice with die outdoor target. The 78 feet in- 
cludes 3 feet for the target, 60 feet for the range, and 15 
feet for walking space behind the shooting line. An area 65 
feet wide is required for 24 students. This .irea will accom- 
modate six 48-inch targets set 10 feet apart on centers, or 
twelve 5-foot lanes for indoor targets. A minimum ceiling 
height of iO feet should be provided between the shooting 

line and targets. 



The floor in the archery area will receive hard usage 
from street shoes and flying arrows. A hardwood, tongue- 
and-groove floor, with the boards running die length of the 
shooting area, is preferred. A wooden floor is damaged 




Figure 7 

Exercise-Therapy Room, University of Illinois 
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less by arrows, and, at the same lime, it helps reduce arrow 
breakage. A rug or hard-rubber runners may be placed 
along the shooting lane if desired. 

The location of structural features in the archery room 
should be given careful attention. Obstructions ahead of tlie 
shooting line, such as Supporting pillars and overhead 
lights in a low ceiling, should be recessed or otherwise pro- 
tected from flying arrows. The area behind the target should 
be covered with a backdrop to protect the wall and pre- 
vent arrow breakage. A large heavy run, or a commerdtJ- 
ly-availablc nylon net which arrows cannot penetrate, may- 
be used. All doors and windows in the area should be lo- 
cated behind the shooting line. The same is true for tack- 
boards and chalkboards. 

Targets may be affixed to the backstop or placed on 
easels in front of it. A variety of targets are available, in- 
cluding straw, double-curl excelsior, and styrofoam with 
composition centers. The target should be constructed and 
placed so as to allow an arrow to penetrate at least 20 
inches without striking any obstruction that would damage 
the arrow. 

In a multipurpose room, target holders should be mount- 
ed on wheels or set in floor plates. The plates should be 
flush with the floor when the target holder is removed. The 
backdrop behind the targets should be pulled to the side ,r 
rolled overhead when not in use. 

Storage space for targets and other equipment should be 
adjacent to the range. The size ai d location of storage 
areas will be determined by the type of targets used. Heavy 
straw targets require a large storage space near the target 
area; light-weight targets on aluminum frame may be stored 
with the bows. Racks for hanging bows, and shelves for 
storing arrows should be included in a storage area behind 
the shooting line. This location enables a student to replace 
or exchange equipment while other students continue to 
shoot. 

The feasibility of installing automated lanes should be 
seriously considered. Several types of commercial lanes are 
available. Automated lanes have lane dividers at the shoot- 
ing line and an automatic warning system to halt shooting 
in the event a person steps in front of the shooting line. 
Electric target-returns bring the targets to the shooting line 
so arrows can be removed, and the targets can be adjusted 
for different shooting distances without altering the shoot- 
ing line. 

RIFLE RANGE 

A rifle range can be used for class instruction, competi- 
tive shooting, and recreation for both men and women. On 
campuses where it is deemed unfeasible to include a range 
within the physical education complex, the department might 
collaborate with ROTC units on the campus in construct- 
ing a range. 

A room 75' x 42' will accommodate eight firing points, 
O'i a class of 24 students. At least eight firing points are 
recommended on the basis of one point for every three 
members of a class. Additional room width is required if 
more firing lanes are desired. The National Rifle Associa- 
tion standard shooting distance for rifles is 50 feet, meas- 
ured from the firing line to the target. The bulletstop should 
be 6 to 10 feet beyond the target. This space varies with 
the ^pe of installation. 

A minimum of 15 feet is required behind the firing fine 
for mats, scoring tables, rifle racks, and walking space. The 
ceiling sho:dd be 8 feet high in front of the firing points. 
This ceiling height reduces the amount of wall space that 
must be covered behind the backdrop, and facilitates the in- 



stallation of target carriers. Each firing point should be at 
least 5-1/2 feet wide. 

The wall at the target end of the range should be bullet- 
proof. Bulletstops should be made of heavy steel or armor 
plate. Masonry and wood should not be used for bullet 
stops. Alasonry will chip, causing dangerous ricochets, and 
wood becomes chewed up by the slugs. The required thick 
ness of the sted plate used for the bulletstop depends upon 
the caliber of ammunition used, with the required thickness 
increasing as the caliber of the weapon increases. If only 
,22 caliber ammunition is used, 3/8-inch plate should be 
installed. 

The backstop should be behind and angled down and 
away from the target at a 45-degree angle (see Figure 8). 
The sidewalls of the bulletstop should be sted plate to pro- 
tect the wall from the spatter of lead from the backstop. A 
sandbox, 8 inches deep and 6 feet wide, running the full 
width of the range, should be placed on the floor beneath 
the bulletstop to catch deflected lead. This type of bulletstop 
requires 8 feet of space. A bulletstop made of louvered steel 
plate requires somewhat less space. 

The target carrier is a pulley device that runs the target 
back and forth between the firing line and the backstop, 
thus eliminating the need for the shooters to step in front of 
the firing line. The target frame and carrier may be con- 
structed locally or purchased from commercial manufactur- 
ers specializing in Ais field. The carrier should provide for 
targets at two heights, one for the standing position at 5 
feet, 3 inches high, the other at 1 foot, 6 inches high for the 




Figure 8 

Pit Area of Rifle Range, University of Maryland 
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prone, sitting, and kneeling positions. The lower -level tar- 
gets are usually provided by a detachable extension rod 
from the tipper targets. 

Special attention should be given to the lighting, vemila- 
tion, and acoustics of the range. It is essential to have uni 
form lighting from strategically-located lamps to eliminate 
undesirable shadows, reflections, and brightness contrasts 
between the target and the surrounding space. The light in- 
tensity should gradually increase down the range, from a 
minimum of 50 foolcandles at the firing line to 70 foot- 
candles on the vertical target. Lights focused on the target 
are placed above and below the target. Exposed lamps 
should be protected by steel plating with a wood facing. The 
color of the backstop, walls, and ceiling should be light tan 
or off-white, similar to the paper on which the targets are 
printed. Nonglossy paint should be used to reduce glare. 

The range should be provided with sufficient ventilation 
to keep it reasonably free of gunpowder fumes. The ventilat- 
ing ducts should not transmit the sound of gun.^hot to other 
areas of the building. The range will require acoustical 
treatment, with the walls and ceiling around the firing points 
receiving special attention. Acoustically treated doors should 
be designed to prevent the transmission of noise. There is 
no need to have windows in the room. The acoustical ma- 
terials and all surfaces around the firing point should be 
fireproof and fire-resistant. Reinforced concrete is recom- 
mended for the floors and walls of the range. 

Exposed beams, lamps, conduits, or any projecting sur- 
face in front of the firing point should be covered with pro- 
tective steel plates faced with wood two inches thick. The 
steel plate will protect the exposed part from bullets and the 
wood facing will prevent ricochet. The facing should be set 
at such an angle that a bullet could not possibly return to 
the firing point. 

A lockable arms and ammunition storage unit should be 
located immediately behind the firing line. The size of the 
unit will depend upon the number of firing points and the 
variety of weapons employed. Storage space is also needed 
for a mat for each firing point, target faces, and other small 
items of equipment. 

The only entrance to the room should be from behind the 
firing line. Since the doors must be closed while the range 
is in use, a small viewing window in the door, starting at 



the five-foot level, is helpful. Tackboards, chalkboards, a 
telephone Jack, and light-control switches should be installed 
behind the firing line. 

For specifications on construction of backstops and tar- 
get carriers, and for steel plate thicknesses for a particular 
caliber of ammunition, write to the National Rifle Associa- 
tion of America, 1600 Rhode Island Avenue, N.W., Wash- 
ington, D.C. 20036. 

INDOOR GOLF-PRACTICE AREA 

Provisions can be made to accommodate golf practice 
indoors. Balls may be hit into a large durable nylon net 
or canvas placed several yards in front of the hitting posi- 
tions. Driving cages such as those pictured in Figure 9 may 
also be used. Hitting positions may be estabhshed by plac- 
ing matting, such as a large door mat, on the floor, with a 
smaller piece of artificial turf on top of the mat. The golf 
ball is then played from the turf. 

Indoor greens can be constructed by laying artificial turf 
over a solid surface, and placing one or more cups in the 
desired location (see Figure 10). 

BOWLING LANES 

Bowling lanes in a physical education complex can be 
used extensively for instruction, recreational bowling, and 
competition. A minimum of eight lanes should be construct- 
ed to provide an effective >nstructional unit. With four stu- 
dents per lane, eight lanes will accommodate a class of 32 
students. The lanes should be located for convenient access 
during both day and evening hours, and where noise from 
the pins will not interfere with other classes. It is not espe- 
cially important to locate the lanes near dressing and show- 
er rooms, as recommended for other activity areas. 

The construction of bowling facilities is a complex archi- 
tectural and engineering task. Therefore, specialists should 
be consulted and brought into the planning at an early 
date. Major suppliers of bowling equipment will provide 
excellent architectural consultation and research services. 

Examples of common errors which may be eliminated 
by expert planning are: 

• Support columns on or near the approach areas (dear- 
span roof structure is an important feature) 




Figure 9 

Golf Driving Cages for Indoors or Outdoors 
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Figure 10 

Indoor Golf Green 



• Poorly-planned lanes and pits which permit distracting 
noise, inadequate or uneven light, or glare 

• Drab or discordant color combinations 

• Fluctuating room temperature and humidity due to 
varying numbers of people 

• Poorly-planned service areas 

• Poor maintenance provisions 



The ceiling height of the room should be a minimum 
10 feet, with 12 feet strongly recommended. The width 
the facility is dictated by the number of lanes. A lane, 
eluding gutters, is 60 inches wide. Eight lanes, includi 
lane dividers and four ball-return chutes, require a mi 
mum width of 44 feet, 8 inches. Space for a passageway 
the pits must be added to this. 
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8-Lan* Bowling Insfallaiion 
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BASEMENT 



1 Graduate Research Area 

2 Physiology of Exercise Laboratory 
2A Physiology of Exercise Storage 

3 Storage 

4 Office 

5 Janitor’s Clcset 

6 Weight Training Room 

7 niter Room 

8 Bowling Alleys 

S Physiotherapy Room 

10 Bowling Alley Office 

11 Physiotherapist 

12 Storage Room 

13 Whirlpool Room 

14 Janitor’s Closet 

15 Steam Bath 

16 Women’s Toilet 

17 Driver Education Laboratory 

18 Emergency Women’s Toilet 

19 Classroom 

20 Emergency Men’s Toilet 

21 Chair Storage Room 



22 Men’s Toilet 

23 Men’s Toilet 

24 Mechanical Equipment Room 

25 Storage 

26 Squash Court 

27 Storage 

28 Squash Court 

29 Maintenance Room 

30 Squash Court 

31 Laundry 

32 Squash Court 

33 Steam Room 

34 Squash Court 

35 Electrical Equipment Room 

36 Elevator Machinery 

37 Transformer Room 

38 Equipment Storage Room 

S— Shower 
T— Toilet 
E— Elevator 




301 Main Gymnasium 
301A Storage 

301 B Storage 

302 Women’s Toilet 

303 Janitor 

3C4 Men’s Toilet 



401 

402 

403 

404 



Fan Rooms 



V— Elevator 




1 


[JS 


|i24 


r 1 

1 BASKET ROOM 




1 1 1 i 

UPPER AREA OF « 

SQUASH COURTS 1 

. I 1 1 L -i 



101 Main Locker Room 
lu2 Varsity Locker Room 

103 Swimming Pool Office 

104 Visiting Team — ^Locker Room 

105 Dressing Room 

106 Physical Education— Faculty 
Locker Room 

107 Toilet 

108 Faculty Locker Room 

109 Main Shower Room 

110 Janitor’s Closet 

111 Pool 

T12 Athletic Storage 



FIRST FLOOR 



113 Toilet 

114 Athletic Issue Room 

115 Janitor’s Closet 

116 Physical Education Issue 

117 Basket Room 

118 Physical Education Storage 
Room 

120 Auxiliary Gymnasium Storage 
122 Auxiliary Gymnasium 
124 Janitor’s Office 

S— Shower 
T— Toilet 
E— Elevator 




223 

225 

227 

229 

231 

232 

233 
235 
237 
239 
241 
243 

245 

246 



Seminar Room 
Seminar Room 
Audio-Visual Classroom 
Projection Room 
Ticket Booth 

Mechanical Equipment Room 
Public Telephone 
Janitor’s Closet 
Wrestling Room 
Janitor’s Closet 
Men’s Toilet 
Women’s Toilet 
Women’s Locker Room 
Adapted Phys?^ Education 
Room 



248A Lab— Storage 
2419 Lab— Storage 
249 Classroom 
25(i Laboratory 
25GA Lab— Storage 

251 Classroom 

252 Audio-Visual Storage 

253 Classroom 

2M Calculating Machine Room 

255 Classroom 

256 Janitor’s Ofnee 

E— Elevator 

All other numbered rooms are 
offices. 



O 
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Figure 12 

Men's Gymnasium Building, University of AAosscchusetfs 
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Figur* 13 

Women's Gymnasium Building, University of Nebraska 
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The total Icngtl) i-f the bcvrling room B determined by 
the length of the lanes plus additional space needed fJr 
storage and repair shops at die rear of the t vilding and lUr 
service ureas in tlie front of the building- The dl*;iance from 
d'e foul line to the end of a lane is 63 fert. At least 10 feet 
additional space ;s rrtjuired for pinsetiing machines and die 
pit service area. A minimum of i5 feet is required for the 
approach Therefore, the pit service area, pits, bed, and 
approadii require a minimum length of 86 feet Another 9 
to 12 feet should be added for bowlers’ sc'tccs, depending 
on the particular type used. Spectator scats arc recommend 
ed and each row of such seats will require an additional 
3 feet, 6 inches. Other features which should be included and 
will require additional space are: ( 1 ) conveniently-located 
rest rooms; (2) the control and sales area; (3) shoe rental 
areas; and (4 ) storage space near the pits for c.xtra pins 
and other sudi items. 

A manager's office of at least ’00 square feet, with win 
dows offering a view of the lanes, should be provided. The 
office should have Dutdi doors with a large counter, or a 
half-height raising door over a counter. The management 
should be able to supervise the exits and entrances as wdl 
as all of the bowling lanes from the control area. An inter 
communication system and switches used to control the 
houselights and to activate the bowling equipment should 
also be located in this control area. Special attention should 
be given to proper ventilation and sanitation of the shoe 
storage and rental area. Ball racks mounted on rollers or 
permanent!}’ placed must be provided, A passageway with 
a door wide enough to allo’A’ movement of pinsetting ma 
chines should be located so as to facilitate the moving of 
heavy equipment to the pits. 



The need foi o cu light intensuy on the lanes is para- 
rnuuAL The icwninicndcd footcandic intensities arc as fol- 
luws. 15 to 25 focicandles un die beds 8 to 15 foo’candles 
on the approach, and 35 footcandles over the automatic 
pinsetters. If tekv »sivn lighinig is needed, separate circuit 
wiring divorced from other house aciivjiy is recommended 
(sec Chapter 4 ). 

A public-address svstem for general announcements and 
instruction is desirable. An intercommunication system is 
very important because it can save steps and time. Such a 
S}stem aids the management in communicating with me- 
chanics and other personnel in the pits. Background music 
equipment may also be installed and should be controlled 
from the main counter. 

Because of the great fluctuation in the number of people 
in the room, fully -automatic control of both temperature and 
humiuity is highly desirable. Local weather conditions must 
be carefully considered in planning controls for temperature 
and humidity. 

The spund of crashing pins is inspiring to the bowler, 
Other noises should be reduced to a minimum. To effect 
this, the floor should be firm and solid, with no space be- 
tween the floor layers. Many forms of acoustical materials 
may be used on the ceiling and walls with reasonable suc- 
cess. Bowling-supply manufacturers can provide informa- 
tion on the best material to use. As a general rule, noise- 
reduction coefficients of .70 to .85 in the pit area of die 
lane , and of .50 to .65 for the balance of the lane areas 
are considered satisfactory. A .65 to .75 noise-reduction co- 
effic.cnt is considered satisfactory for the control and man- 
agement area. 
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INDOOR AND OUTDOOR SWIMMING POOLS 



The vast expansion in aquatics which has occuned dur- 
ing the past two decades in the United States places new 
deaiands upon planners of college and university facilities 
tor health, physical education, and recreation. 

General considerations in pool planning and construc- 
tion are normally the same for aquatic facilities in schools 
and comrnunities. However, certain special features at the 
coUege and university level must he given considt>-ation in 
order t.u make possible an extensive educational, competi- 
tive, and recreational aquatic program. This chapter has 
been developed to aid pool planners in desigr-mg facilities 
which will be adequate to meet the present and future aqua- 
tic '«*<*ds of the particular institution. 

DESIGN AND PURPOSES 

The coUege or university swimming pool or natatorium 
should be designed to serve the present and projected future 
needs of the specific college community. It should help to 
meet the basic objecUve of the institution's program in 
health, physical education, and recreation. In brief, this 
ojjertive is to promote the total development of individual 
members of die college or university community physically, 

mentally, spiritually, and socially. In some cases, college or 
university faciliUes may be designed to ser\'e the additional 
,f ^^sidential community adjacent to the campus. 

1 he college or university aquatic facilities should be 
planned in the light of the aquatic program to be offered. 
In order of priority, it is important to prog, am for swim- 
ming instruction, lifesaving and water safety, competitive 
svrimming, the adapted aquatic program, aquatic research, 
and recreational aquatics for the college community. Addi- 
tional aquatic programs can be planned for members of 
the rMidential community in s'tuations where such programs 
are desirable and feasible. ^ 

If the aquatic program is to include competitive swim- 
ming, the pool should be designed according to the follow- 
ing spedfications of the National Collegiate Athletic Asso- 
ciabon and the Amateur Athletic Union; rectangular and 
(b X 45 minimum, coiitaining six 7-foot lanes. For mark- 
ing^, relcr to current rule books. 

o from 3 1/^ or 4 feet to 

- V of diving-board installa- 

tion. This size pool should have not more than two 1-nieter 
boards, or one 1 -meter and one 3-meter board. If there are 
diving boards of different heights, they should be placed so 
there is a lateral distance between them of at least 10 feet, 
measured from the midpoints of the boards. Boards should’ 
also be placed 10 feet in from the sides of the pool. 

There is a growing trend toward building the Olympic- 
size pool--50 meters x 75'-r--witli eight lanes (see Figure 
14). Consideration should also be given to a pool with an 
overall depth of five feet. This type of construcUon docs not 
permit the use cf diving boards and is not suitable for 
classes of nonswiniincrs. Some SO-me'er pools incorporate 
movable bulkheads which permit greater flexibility in use 
of the facility. 



If the program design docs not include competitive sw’im- 
ming, the pool sizes and shapes recommended above are 
still desirable because they are the most funcUonal. 

The multiple-unit aquatic facility is most desirable and 
may include an instructional pool, a diving well, and a 
competitive pool. If only one pool is to be built, its mulU- 
purpose character will have to meet the needs of the pro- 
gram design as fully as possible. 

From the standpomt of flexibility, if the program is 
bioadly conceived, it may be desirable to build pools which 
can be used for coeducational or all-male and all-female 
groups. All aquatic facilities should be designed so as to 
meet the structural regulations of the Division for Girls* and 
Women’s Sports (AAHPER), the Nauonal Collegiate Ath- 
letic Association, and die Amateur Athletic Union. 



THE PROGRAM 

The pool planning committee should carcfuUv review the 
program requirements before attempting to determine the 
kinds of aquatic facilities needed to satisfy these require- 
ments. The list below suggests possibilities which may aid 
planning groups in the development of adequate aquatic 
programs: 

• Classes for undergraduate students in swimming, div- 

lifesaving and water safety, synchronized swim- 
ming, and skin and scuba diving _ 

• Special classes for the disabled, post-operative cases, 
excessively timid nonswimmers, and slow learners, 
and for adapted physical education classes 

• Recreational-swimming periods for students, faculty, 
and other college or university personnel 

• Make-up swimming periods for students who have had 
excused absences 

• Practice periods for intramural and varsity swimming 
team groups 

• Practice periods for team diving groups 

• Practice periods for synchronized swimming club groups 

• Boating and canoeing classes 

• Assignments for home team competitive* meets, water 
shows, demonstrations, clinics, and other special’ events 

• Classes for faculty children 

• Programs for the college or university community 

• Programs for college or university residential groups 

INVOLVEMENT OF PROGRAM PERSONNEL 

All people should be involved in the preliminary plan- 
ning who w’ill later become part of an operative program. 
An efficient method is to appoint a committee of faculty 
members who are conversant with aquatics. This committee 
will need to: 

• Examine the existing aquatic faciliUes of the college or 
university 

• Determine future needs 

• Familiarize themselves with the space and site allocated 
for new aquatic facilities 
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Muhipl* UnHs 



I. 




Diving Pool 
45* 





75'-V 



Instructional Pool 



75-r 



Competitive Pool 
45* 



75-r 



45- 



Deep Water 



36' Diving Area (Offset) 



Instructional and Competitive Pool 



Olympic-Size Pools (50 meters) 



III. 



Deep Water 



IV. 

60- 



164--1" 



164--1" 



75- 




Figure 14 

Suggested Arrangements for College Aquatic Units 



Single-Unit All-Purpose Facility 
45- 



75--r 



75'-r 



Deep Water 
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• Know the anticipated maximum funds available fur 
new aquatic fadliiics. 

• Become tlioroughly familiar with the provisions of 
state and local codes regulating the design, construc- 
tion, safety, and sanitation aspects of pools 

• Submit the program to all members of the aquatic 
faculty and coaching staff and solicit their suggestions 

• Revise the program in the light of suggestions received 

• Submit the program to the architects to guide them in 
making oreliminarv* drawings 

• ^leet with the architects to discuss alterations in the 
preliminary drawings (These processes are continuous 
until the final drawings have been approved.) 

• Appoint the most knowledgeable member of the com- 
mittee to check the progress of the construction with the 
appointed university building inspector to see that the 
facilities under construction and the approved drawings 
coincide 

RESOURCE MATERIALS 

Available reference materials should be consulted for 
up-to-date information on pool planning and construction 
(see references at the end of this chapter). 

LOCATION RELATIONSHIPS 

The indoor instructional pool should be located in the 
aquatic area adjacent to the diving well and competitive 
pool, but separated from them by a permanent wall. It 
should be located conveniently in terms of shower rooms, 
locker rooms, toilet rooms, lavatories, and classrooms 
(see Chapters 9 and 10). 

The indoor competitive pool should be at ground level, 
with convenient spectator access to corridors and exits which 
w’ill permit audiences to come and go witliout trav’crsing the 
rest of the building (see Chapter 4). This pool should be 
adjacent to dressing rooms, toilet rooms, locker rooms, 
classrooms, and the instructional pool. 

The indoor div^ing well should be in the same room as 
the competitiv^e pool, but separated from it by means of a 
wide deck, parallel to the width of the competitiv’c pool. 

RECOMMENDED FEATURES 

GENERAL RECOMMENDATIONS 

• Rectangular-shaped pools 

• Coved corners to fadlitaie vacuuming 

• Acoustically-treated ceilings and walls 

• Central office equipped w-th one-way observation win- 
dow overlooking all areas 

• Entrance to office from outside corridor not in general 
student traffic lanes (see Chapter 4) 

• Recessed ladders, two on each side of each pool, three 
feet from end walls, three steps maximum, seven to ten 
inches between steps 

• Drinking fountains in each area 

• Self-flushing phlegm receptacles on the wall in each 
area 

• Hot and cold water outlets in each area for scrubbers 

• Nonskid deck material 

• Telephone beside diving well and at one end of each 
pool, located five feet above deck level 

• Cutoff system for hourly bell schedule when meets and 
shows are in progress 

• Yardage markings every five yards on pool sides or 
decks at water edge 



• Bulletin board. lU’ x 20', in each pool area 

• Electric clock in each area 

• Cndcrwatcr window, or windows, on sides of cadi 
pool, ten feet from the deep end and with the top of the 
window 3 1/2 feet beneatli the surface of the water (a 4* x 
4’ window »s minimum although larger installations may 
be desirable) 

• Built-in or portable vacuum-cleaning system 

• Depth markings on sides or ends of all pools 

• Routing for swimmers from the locker and dressing 
rooms to toilets, showers, suiting area, and then to the 
pools 

• Adequate deck space ranging from 6 to 20 feet (The 
area behind diving installations should be adequate for 
safe traffic circulation. Maximum deck space of 20 feet is 
desirable if construction costs permit.) 

• Entire area free of obstructing posts and pillars 

• Built-in spectator sections for pools which will be used 
for meets and water shows (sec Chapter 13) 

• Recessed receptades for lane lines and floor installa- 
tions, such as starting blocks and turn pennants for back- 
strokers 



ADDITIONAL FEATURES RECOMMENDED 
FOR COMPETITIVE POOLS 

• Size; 75*-l“ x 45' minimum 

• Depths: 3 1/2 to 7 feet if no diving boards arc in- 

stalled 

3 1/2 to 12 feet if boards are installed 

• Lanes seven feet wide, with 12-inch lines down the 
center on the bottom of each lane (Use color which con- 
trasts with pool floor. These lines should end with a “T“ of 
30“ X 12“, five feet from each end of the pool.) 

• Hand grips, flush with the end of the pool, in the cen- 
ter of each lane for backstroke starts 

• Turn targets 30 inches square, built or painted into 
the end wall in the center ofeadi lane (An abrasiv^e mater- 
ial or paint is recommended. The color selected should con- 
trast with the pool wall.) 

• Adequate dear wall space for mounting scoreboards 
and record boards 

• Large double door wiih flush threshold, leading to a 
loading area or driveway for ddiv^ery of heavy or large 
equipment (see Chapter 4) 

• Floor or wall fixtures for pennant lines 15 feet from 
each end of the pool, which permit pennants to hang at 
regulation height for visibility by backstroke swimmers 
coming into their turns 



ADDITIONAL FEATURES RECOMMENDED 
FOR INSTRUCTIONAL POOLS 

• Size; 75'-l“ x 45' minimum 

• Depths; 3 1/2 to 12 feet if diving boards are installed 

3 1/2 to 7 feet if no boards are installed 

• Water-polo markings at each end of pool (consult rule 
book for regulations) 

• Recessed receptades for water-polo goals on ends of 
pool, or ov’erhead installations w'hich can be raised and 
lowered 

• A large pegboard of marine plywood or plastic for 
pegging scenery design for wrner shows 

• Hooks or pulley installations at or near the ceiling or 
one wall for handling backdrops for water shows 




Figure 15 

Brigham Young Univorsity Aquatic Complox 




Figure 16 

Brigham Young UnivorsHy Aquotic Complox 
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ADDIIIONAL FEATURES RECOMMENDED 
FOR DIVING POOLS 

• Size: 45' x 36’ mini 'um 

• Separate from comp Aitive pool, but in tlie same room 

• Depth: 14 to 16 feet to accommodate three-meter 
boards and platforms 

• Ceiling height of 15 feet above highest board, or ten 
feet above platform 

• Water surface agitator in front of each board 

• One- and three-meter boards and platforms installed to 
meet competitive regulations (see DGWS, NCAA, and AAU 
references at end of chapter. Platforms may be installed on 
pillars or hung from the ceiling, as illustrated in Figure 18.) 

• Boards installed ten feet apart (use center of board to 
measure distance) along one wall, ten feet from sidewalls 

• Diving-board stands, ladders, and fixtures of noncor- 
rosive metd treated to prevent electrolysis 

• Guard rails on all ladders and platforms above one 
meter in height 

• Ladders three feet from pool ends, built into sidewalls 




Figure 18 
Diving Pool 



RECIRCULATION AND FILTRATION SYSTEM 

All modem pools are equipped with a recirculation and 
filtration system. Filters fall into two general classes: granu- 
lar media (sand-and-gravel); and diatomaceous-earth or 
filter-aid. Most granular-media filters for swimming pools 
are of the pressure-system type, while diatomaceous-carth 
units can be either pressure-system or vacuum-system. The 
flow in these systems can be reduced to the simple schematic 
diagram shown in Figure 19. 

Each system includes a pump for moving the water, and 
piping to take the water from the pool and pass it through 
the filter and treatment units before returning it to the pool. 
Sterilizing and water-treatment additives are usually intro- 
duced in the return piping. Local and state sanitary codes 
should be consulted for requirements. 



In the granular-media system, water impurities are hdd 
on top of the media bed (sand, antlirafilt, calcite, ground 
blast-furnace slag, expanded shale, ground cinder, etc.). A 
coagulant (floe) may be used to remove extremdy small 
partides. The system is deaned by reversing the flow and 
backwashing the bed. 

Diatomaceous-earth and/or filter-aid filters remove water 
impurities as the flow passes through a thin layer of dia- 
tomaceous ea;th or other filter-aid covering the filter de- 
ments. When the filter elements have become plugged with 
imparities and can no longer pass adequate w’ater volume, 
the filter is cleaned by a backwash or by sluidng of the 
elements until they arc entirely clean. A fresh layer (precoat) 
of diatomaceous earth is then placed on the elements and 
the filter is returned to service. During the filter cyde, the 
dement coating is kept porous and is prev'ented from early 
plugging, i.e., "short cydes," by the continuous addition of 
slight amounts of diatomaceous-earth slurry, also known 
as 'body coat." 

CONSTRUCTION MATERIALS 

Every pool shell is a foundation structure, with water on 
the inside, and sometimes on the outside too. In designing 
the pool shell, the particular soil mechanics must be tho- 
roughly investigated. Borings, at least two at the shallow 
end and two at the deep end, provide vital reference infor- 
mation. 

An experienced soil-investigation service should be en- 
gaged. Certified logs should show changes of stratum, 
spoon and casing blows at five-foot intervals, the water 
table, the rock-core recovery, and all irregularities of the 
natural formations. Expert interpretation of boring logs 
should be obtained. The profile of the pool will determine 
the specifications for materials, construction, and reinforce- 
ment of the wall. 

When unstable or unsuitable conditions for ground-level 
installation require the construction of pools above the 
existing grade^ concrete or metal pool shells supported on a 
suitable structural framework should be considered. For 
concrete buildings, pools using concrete support beams and 
integral-formed pool bottoms are usually advantageous. In 
an all-steel building, structural steel fabrication has advan- 
tages. 

In-the-ground pools have been developed using many 
construction materials and techniques for the shell construc- 
tion, including the following: poured reinforced concrete; 
pneumatically-applied concrete; carbon steel; aluminum; and 
brick or concrete-block wall, poured concrete bottom. All are 
finished with a light-colored paint or ceramic tile. 

POOL-SHELL EQUIPMENT 

GUTTERS AND SKIMMERS 

Pools use gutter systems and skimmers for removing 
surface water. Gutter designs include tlie following: roll-out 
type; recessed; and semirecessed. Architects,- pool consul- 
tants, health officials, and swimming coaches should bfe 
consulted in determining what is best suited for the particu- 
lar installation. 

INLETS 

Pool water is returned at different locations through con- 
nections in the pool shell. Inlets can be set either in the wall 
or on the pool floor. The use of floor inlets normally re- 
sults in better pool hydraulics and a self-cleaning action. 
Local and state codes should be consulted fo^ requirements. 
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Typical Pr«ssur« Filter System 




Typical Vacuum-Type Diafomaceous-Earth Filter 




Figure 19 

Swimming Pool Filter Systems 
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DRAIN'S 

Di Alns dc\ icrs luwtcd ai tlic poul bwiium fvx the cul 
Ic^iiun <»f deep-end i\atej» and fui emptying die puol. Usu 
ally, a removable grate is set in a frame, flush with ihc 
hottum of the pool and firmly secured in place so that it 
cannot be removed by swimmers. 

Main drains arc idso used us pool-water returns, similar 
to an inlet, and styles to accommodate il»esc systems arc 
available. Iterated drains are desirable for safety, and 
should never be located below tlie diving trajeaory. Ix>cal 
codes set standards Tor the sizes of drains. 

HYDROSTATIC KEtlEF VALVES 

Hydrostatic relief valves can be the most important shell 
equipment provided. Every pool, when empty, is essentially 
a boat hull. Water beneath the hull tends to cause tlic pool 
to float Hydiosiatic rihef valves relieve external water pres- 
sure oil the pool shell. 

ALARM SYSTEMS 

Alarm systems for indicating the presence of persons in 
the water when die pool is closed and unsuper\'ised can 
perform important watchman ser\*.xc. Tioublcs with early 
models are being corrected and practical systems are now 
available, 

ILLUMINATION SYSTEMS 

Underwater lighting must be installed iii accordance with 
the requirements of local authorities. This information 
should be obtained early in the design-program planning 
stage. If underwater lighting is used, it should be grounded 
to the cold-water system, and an authoritative electrical 
engineer should check the effectiveness of the installation. 
Water volume has a great influence on lighting levels 
throughout the pool shell. (Sec illumination tables in Chap- 
ters 4 and 5.) 

Attention to the spacing of underwater light units is 
needed. The Illuminating Engineering Society recommenda- 
tion yields good results, although what appears to be need- 
ed is a volumetric basis of calculation similar to the “zonal 
cavity’ computations being introduced to the profession. 

White lighting, containing a very light tinge of blue, has 
been used successfully for night lighting. For pools that arc 
lighted at night, amber lighting has proved most effective in 
minimizing insect attraction. Other colors reduce the trans- 
mission of light to a serious extent and cause the swimmers 
to look garish. Area lighting should be designed by a 
lighting specialist. 

Exce'-sive source glare can be prevented by a sufficient 
number of fixture locations. The fixture mounting height 
should be at least 30 feet for uniform comfort levels and 
glare reduction. 

Colored spotlights can be used effectively for ardiUcctural 
interest and for highlighting the diving tower, starting 
blocks, ladder locations, walls, and other areas. 

Infrared heating lamps and quartzlinc heating fixtures, in 
addition to providing light, can be used effectively for pro- 
jecting radiant heat to ensure extra comfort at principal 
activity locations, 

CONTROL OF AIR CIRCULATION 

In all pool areas, the plan lor control of air circulation 
should provide for heating and cooling cydes to allow for 
an orderly release of heat from the body of the swimmer su 
that tkeie will be no draft scnsaiions (see Chapter 4). 



ELECTRICAL OUTLETS 

Multiple electrical outlets should be installed on the sides 
and ends of all pool areas, three to four feet above deck 
level. The weatherproof, outdoor t\pe whidr is grounded 
for safely is recommended. 

DECK DRAINS 

la aU pool areas, deck drains should s!v*pc away from 
die pool toward the center of the deck or outside wall. Local 
and state sanitary codes should be consulted for require- 
ments. 

STORAGE 

A storage room should he accessible from the pool deck. 
This room should-^c constructed to meet the needs of the 
program, and shomd relate to the specific facilities. It 
shou.d be equipped with double doors and flush thresholds, 
and should contain no obstiucting pillars or inconvenient 
cul-de-sacs. A room with minimum dimensions of 20’ x 40’ 
will provide space to accommodate canoes and othci: large 
pieces of equipment used in the aquatic program. 

LOC.ATION OF MECHANICAL INSTALLATIONS 

Below the aquatic wing, a tunnel should lead to all 
plumbing which should be exposed to facilitate future re- 
pairs and malntena.ace. This tunnel should also permit 
access to the underwater windows. Separate and oversized 
fillers, pumps, and heaters for each unit will increase the 
life of the installation. Separate thermostats connected to 
influent water pipes should lx. installed in each unit. 

ADDITIONAL REQUIREMENTS FOR OUTDOOR l OCiS 
LOCATION 

Outdoor pools should be conveniendy located in rela- 
tion to other facilities for health, physical education, and 
recreation. Locations in natural vallej’s, basins, or depres- 
sions in the terrain should be avoided. Relatively -drj sub- 
.surface conditions are recommended for outdoor-pool in- 
stallations. 

jxjcauons adjacent to wooded areas, industrial plants, 
main traffic areas, or other possible sources of pool con- 
tamination should be avoided. 

DESIGN 

The same design considerations are desirable for outdoor 
as for indoor pools, except that larger installations are fre- 
quently construaed outdoors. 

Deck space for outdoor pools should be at least twice 
the square footage of the surface of the water. It is recom- 
mended that consideration be given to the development of a 
dry deck area for sunbathers. 

WINDBREAKS 

The structures housing the dressing facilities, showers, 
office, and mechanical equipment should be located to form 
a windbreak for the pool area ia situations where, the pre- 
vailing wind may interfere with swimmer comfort. Plastic 
or canvas may be hung op the fence for additional wind- 
break,s if required in a specific situation. 

WATER HEATING 

In temperate and colder climates, provision for heating 
the pool water will cxrena the anaual period of pool use. 
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Figure 21 

Oukloor Aquatic Complox, Indiana Univarsity 




Figure 22 

Outdoor Olympic Swimming Pool, Indiana University 
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POOL COATING 

The interior sm^accofthepooUhould be finished with a 
smooth coaUag vhich can be kept dean, but vhich also 
provides traction for safe walking in shaUow water. 

IIIUMINATION 

illumination recommendations for outdoor pools can be 
found by referring to the diarts in Chapters 4 and 5. 

FENCING 

Outdoor pool installations must be completely endosed 
by a fence at least seven feet high. Ixical and stale codes 
should be consulted. 

DiViNG FACILITIES 

Diving facilities depend upon the type of outdoor installa- 
tion. If at all feasible, the construction of a separate diving 
well is advocated. Boards and platforms should be mounted 
so that the diving end faces south or east. Diving platforms 
add to the flexibility of the facilitj’, and their specifications 
should conform to official AAU and/or Olympic require- 
ments for competition. Appropriate rule books should be 
consulted for details. 

STEPS 

Steps at the shallow end are useful in outdoor pools. 
They should be set back into the wall, and the treads 
should be of contrasting color and finished with nonskid 
paint or other nonslippery material. Handrails are desir- 
able for use by disabled and older swimmers. 

LANES 

Competitive lanes for outdoor pools must be eight feet 
in width. 

ENTRANCES AND EXITS 

Entrances and exits, located at the shallow end of the 
pool, are recommended for control of traffic and ease of 
supervision (see Chapter 5 ). 



MECHANICAL EQ.UIPMEN1 

Filters, pumps, and otlier nsedianical dements for the 
outdoor pool must be adequately-sired to take care of the 
extra demands caused by contawinaaon elements, algae, 
and the more rapid chlorine fade-out which occurs in the 
presence of sunlight. 

THE OUTDOOR POOL AS PART OF A 
RECREATION COMPLEX 

Outdoor swimming areas may be planned as part of a 
recreation complex. In this situaUon, consideraUo’n should 
be give.n to swimming faciliUes for children. Separate wad- 
ing pools, or an increase in the .,halIow water areas in the 
regular pools may be considered. 

Where the pool depth ranges between 3 1/2 and 4 feet, 
the shallow-water area can be increased to two-thirds of the 
pool length. If a wading pool is installed, the water depth 
should range from 8 to 24 inches, and the pool should be 
fenced and separately controlled for safety. 

SPECTATOR SEATING 

Bleacher-style spectator sections are needed when water 
shows and competitive meets are held in outdoor pools. 
Such seating ma}' be permanent or portable, depending up- 
on the needs of the particular insUtuUon. The stands should 
parallel the length of the competitive course and be placed 
so that spectators will have their backs to the afternoon sun. 

SOUND SYSTEMS 

Public-address systems, record players, and underwater 
speakers are desirable additions to outdoor installations. 
Care must be taken to place speakers and the microphone 
inputs strategically around the pool area. It is unsafe to ex- 
tend electrical cables around pool decks in proximity to 
moisture. 

LIFEGUARD STANDS 

Large outdoor pools require careful study to determine 
correct placement of lifeguard stands for good visibility un- 
der peak-load condiUons. Local and state codes should be 
con.sulted for safely regulations. 
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OUTDOOR ACTIVITY AREAS 



A basic principle throughout this Guide is Uiat the pro- 
gram should determine the facilities required. TT»eiefore, 
the facilities needed for outdoor activities will depejid upon 
the nature and e.xtent of these activities. The activities, in 
turn, will depend upon program purposes and upon the 
interests, needs, and abilities of tlie participants. 

GENERAL FEATURES OF 
OUTDOOR FIELDS AND COURT AREAS < 

SITE SELECTION 

In selecting u site for the location of turf playing fields, 
a level rectangulai area with a ratio of 3 to 5, width to 
length, is recommended. However, the shape of a site is far 
less important than the size or possibilities for future e.xpan- 
sion. 

The potential for field development is an important con- 
sideration in the location of a site. However, in many situa 
tions, little choice is offered. Reids must be developed on 
existing areas or not at all. If possible, however, considera- 
tion should be given to the surrounding environment as it 
relates to buildings, highways, parking areas, walks, pre- 
vailing winds, drainage, and accessibility to existing locker 
and shower rooms. 

The location of outdoor facilities in relation to each 
other, to indoor areas and associated buildings, and to the 
people who will use them is imporiant in evaluating their 
long-term usefulness in the program for which they are de- 
signed. Listed below are a number of important factors 
whicli merit careful consideration in selecting a site .2 

.\CCESSIBIUTY 

The Site sdeaed for the development of physical educa- 
tion and athletic fields should be easily accessible to tlie 
individuals who xvill be their principal users. 

ISOUTION 

Outdoor physical education and athletic facilities should 
be isolated from persistent and unnecessary distractions. 
Conversely, these facilities should also be $0 located that 
their use does not become a distraction for nearby class- 
rooms and living units. 

INTEGR.\TION 

Outdoor facilities should be located strategically in rela- 
tion to one another and to other accommodating facilities. 



’ See Chapter 5 for additional information. 

2 James B. Ddamater, The Design of Outdoor Physical Education Fadl- 
itics for Colleges and Schools, Bureau of Publicattons, Teachers College, 
Columbia University, 1963, pp. 26-27. 



.yi-'.^Pr.^BIUTY 

A Site for outdoor facilities should combine qualities of 
permanence with those of fle.xibility. These facilities should 
be located and designed in such a way a.« to permit ease 
and cconomj' in bringing about the alterations and changes 
that future requirements may demand. 

EXP.\NSIB1UTY 

Plans for long-term efficient use of field areas should an- 
ticipate the possibility of changes in emphases in the pro- 
gram through the years. In planning for these eventualities, 
it is necessary to locate field and court areas on sites wrhich 
are somewhat larger than minimum requirements demand. 
It IS also important that goal and net posts, backstops, and 
other fixtures be planned in such a way as to permit re- 
arrangement when necessary. In addition, attention should 
be given to the effective utilization of all opportunities for 
the multipurpose use of facilities. 

SIT.E DEVELOPMENT 

Problems which are commonly present in site-develop- 
ment projects are concerned with grading, drainage, land- 
scape design, fencing, and accessibility to water and elec- 
tricity. 

GRADING 

Outdoor physical education and sports activities are best 
promoted on field and court areas that are relatively level, 
Howet'er, the topography of available sites and the cost of 
filling and cutting often make some terracing necessary. 
When this Is the situation, the following factors should be 
considered: 

• The multiple use of the area. If the area is to be used 

for different activities during different seasons of the 
year, the total area required for these activities should 
be sup'*rimvosc.-j on the topographical map of the site, 
and te . :.*ng • ’N be planned in such a way that the 

needed space is provided. 

• Tho orientation of activity lareas. Generally speaking, 
all outdoor game fields and courts should be oriented 
lengthwise in a north-south direction. A 45-degree devi- 
ation, however, is permissible. 

DRAIN.\GE 

Ii is always necessary to provide for a gradual slope of 
all field and court sites to asiure the efficient removal of 
excess surface water. A one-percent slope is recommended 
as maximum for turf areas. For a stadium football field, a 
12-inch crown down the longitudinal axis on the middle of 
the field is recommended. 

For baseball, the piidlier’s box should be elevated 15 
inches above the base lines and home plate. The slope from 
tlie pitcher's box to home plate and to all base lines should 
be gradual, A one-percent drainage grade for the outfield 
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is rccommcJidcd. 

Large hard-surface multipurpose areas are generally 
ilopcd sc that Surface water is directed toward specific cul- 
lection points. It is recommended that for tennis, volleyball, 
badminton, and otlier net games the slope be from one 
side to tlie other. 

Attention should be given to the problem of subsurface 
drainage in the development of playing fields. This prob- 
lem is generally peculiar to the cxisUng conditions, and 
consultation with a competent landscape engineer is recom- 
mended. Due to the hazards of damage from freezing, sub- 
surface drainage is also an important considerauon in the 
development and construction of hard-surface court areas. 



mXDSC.\PE DESIU.X 

The primary objectives to be realized in designing field 
areas for physical education and sports activities are those 
that are concerned with their functional aspects for the activ- 
ities to be served. However, these functional aspects can be 
enhanced when the landscaping requirements are met in 
such a manner that the areas are attractive and combine 
beauty with function. 

Landscaping should be planned so as to improve the 
playing conditions of tlie activities for which the playing 
surfaces are designed. Shrubs, hedges, trees, and vines can 
be used as windbreaks, background barriers, spectator 
screens, and ground cover. They also enhance the value of 
adjacent property and provide a better enviionmentfor the 
enjoyment of the activity. 

An important duty of the landscape engineer is to pro- 
vide proper and wdl-designed entrance and exit walks, 
drives, and parking areas for all playing areas. 

W.ATER.\XD ELECTRICITY 

No turf playing area can be px operly developed or main- 
tained without an adequate supply of water. Therefore, in 
designing a field area, it is recommended that an automatic 
sprinkler system be installed that will require a minimum 
of maintenance. 

Electrical outlets should be available at all field and 
court areas. The number, size, and voltage should be de- 
termined by the requirements of needed field lights, public- 
address systems, concession facilities, scoreboards, and 
maintenance equipment. 

Consideiadop should always be given to the possible lo- 
cation of a telephorxe at all field and court areas. This ;s a 
safety precaution for emergencies, an aid and important 
time-saver for maintenance help, and a convenience for 
players and spectators. 



FENCING 

Fencing is a requirement for many physical education 
and sports areas. It is needed for security, safety, separa- 
tion, and traffic control. In the case of baseball, field hock- 
ey, softball, soccer, rugby, lacrosse, and tennis, fences are 
used to confine the ball to the playing area, and thus en- 
hance the play of the game and the enjoyment of specta- 
tors. Unfenced baseball and softbaP fields reduce the home- 
run potential. 

In lacrosse, field hockey, soccer, and rugby, a fence 
three feet beyond the end line of the playing field confines 
most out-of-bounds balls and reduces lime lost in retrieving 
the ball. A ten- to twelve-foot fence around all sides of ten- 
nis courts is recommended to confine the balls and speed 
up play. 



UGHnXG 

The lighting of playing fields and court areas is a ncces 
sary consideration in most college situations in order to 
provide maximum use of these facilities for a rapidly-in- 
creasing number of users. The lighting oi such facilities, in 
many locations, also makes ?t possible for participants to 
use the faeditics when time and climatic conditions are most 
suitable. 

Sports lighting involves many special types of problems. 
These problems can only be solved by consultation with 
competent lighting experts Fiivate consultant firms, local 
utility companies, and manufacturers ©flighting equipment 
are available in all sections of the country and are ready 
and willing to offer assistcUice. 

The levels of illuminalion currendy recommended for 
outdoor sports areas are shown in Table 5. 

SERVICE F.\CIUTIES 

In order to facilitate the proper organization, administra- 
tion, and supervision of the outdoor physical education and 
sports activity programs, facilities for the dispensing and 
storage of playing equipment should be on or readily ac- 
cessible to the site. These facilities should include space for 
equipment needed in the maintenance of the area, and for 
benches, tables and chairs, and rest rooms for men and 
women spectators. 

Plans for such areas should include consideration of the 
accessibility of dressing and shower facilities for home and 
visiting teams, game officials, and coaches. In many situa- 
tions, it has been found more economical to provide trans- 
portation to and from the playing site than to construct 
these facilities. 



AREAS FOR FIELD ACTIVITIES 

All field and court dimensions in this chapter are subi*^.: 
to change by the official rules committees which govern inC 
particular activity. Current and official sources of rules for 
each activity must be suited to zssure updating such changes 
as they occur. These sources are included in the selected 
references listed at the end of the chapter. 



ARCHERY TARGET RANGE 



Space: 

Dimensions: 

Markings: 



Safety Areas: 
Surface; 



Other Functional 
Requirements: 



Backstops. 



Fencing. 



135' X 300' (8 targets) 

15 feet between targets - center to center 
Shooting lines for specified distances of 
rounds (20-40-60 yds.) drawm parallel 
to target fine 

30 feet each side of range (minimum) 

75 feet behind targets (minimum) 

Turf range - le\'el and free of stones and 
surface obstructions 

Buffer area back of targets level and free 
of obstructions 

Tackle house - storage of targets, target 
stands, ground quivers, arrow rests, mark- 
ing equipment 

Earth bunker for permanentrange— turfed 
Roped-off area (back area and sides) or 
storm fencing for temporary range 
Permanent fencing - shrubs desirable for 
entire area to control cross-traffic and 
provide safety factor 
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lighting. Desirable for night use 

Electrical connections for au.xiliaiy light- 
ing and public-address system for compe- 
tilive events and tournaments 



CORKBALi 

Game Type: Baseball - 5 players per team 

Space: Caged space - 20’ .x 75’ 

Open space - home-run line appro.ximately 
200 to 250 feet from home plate 
Surface; Level turf or asphalt area 



CRICKET 
Game Type: 

Space: 

Surface: 

Orientation: 



Team sport utilizing a bat, or racquet, 
and bases - 22 people participating 
Multipurpose field 500' x 450' or 550' x 
520’ 

Close-cropped turt 

Play should be nonh and south 



FIELD HANDBALL 



Field handball is a popular international sport played 
somewhat like basketball, v.’ith a ball somewhat smaller 
than a volleyball and approximately the weight of a soccer 
ball. 



Space: 

Safety: 



Other Functional 
Requirements: 



The field of play is GS'-T (20 meters) by 
131*-2'' (40 meters) 

Safety lanes 30 feet between fields and at 
the end.s are needed, and fences or some 
other means of confining the ball are 
helpful 

The goal is 6'-7* high (2 meters) by 9'- 
10" wide (3 meters) 



FIELD HOCKEY 

Space: 2 to 3 fields - instruction, practice, com- 

petition 

170' to 200' by 310' to 340' level turf 
area 

Dimensions: 150' to 180' by 270' to 300' 

Reid Markings: Center line • midway between and paral- 

lel to goal line.c 

25-yd. lines - 75 feet from and parallel 
to goal lines 

Women— 5-yd. lines - broken line parallel 
to and 15 feet inside sidelines 
Men— 7-yd. lines - broken line parallel lo 
and 21 feet inside sidelines 
Striking circles (2) 

Straight line extending 12 feet parallel 
to goal, connected with goal line by 
quarter circles with goal posts as cen- 
ters 

Women— 12-foot line parallel with goal 
line - 45 feet from goal line centered 
on goal 

Men— 12-foot line parallel with goal 
line - 48 feet from goal line centered 
on goal 

Other Functional 

Requirements: Permanent sleev’cs for setting goal posts 

to permit removal in multipurpose fields 
Restrict field areas to field sports such as 
soccer and specdball to safeguard against 



injury from base paths, worn or bare 
turf, and holes or irregularides 
Goals: Posts - 2" x 3" - 7 feet high 

Crossbar - 12 feet long 

Goal Cage-Frame: Posts - 7 feet high with 12 feet be- 
tween posts - 4 to 6 feet behind goals 
Goal Net: Official net attached between goal and 

frame to form cage 

Backstop: Low fencing - 3 to 4 feet high (storm or 

permanent fencing) 18 to 20 feet behind 
goal line to serve as rebound for goal 
shots and contain hard ball; protect othe«- 
field areas and spectators 



FUCKERBALL 



Space: 
Dimensions: 
Other Functional 
Requirements: 
Goals: 

Safety Lines: 



220' X 120' close-cropped turf area 
160- X 90' 



Located at each end of the field 15 feet 

outside tlie end lines 

15 feet lengthwise; 15 feet widthwisc 



FOOTBALL (Men) 



«Fleven-Man: 



Six-Man: 



Touch-Hag: 



Elev'en-man football is played on a fidd 
360' X 160', and minimum safety zones 
30 feet wide on the sides and 20 feet wide 
on the ends are necessary. 

Six-man football requires a field-of-play 
area 300' x 120', and safety zones as 
specified above are required. 

Touch and flag football are played on 
fields of varying sizes and internal mark- 
ings. The National College Touch Foot- 
ball rules specify a field 300' by 160', 
but much smaller areas may be used for 
many flag and touch football leagues. 
The minimum safety areas recommended 
for 11-man football a.re equally applica- 
ble for most modifications. 



GOLF (On-Campus Instructional and Recreational Areas) 

The advantages of specially-designed instructional areas 
for golf, associated with the physical education facilities on 
campus, merit incorporation of these areas in plans for the 
construction of outdoor facilities. Among the advantages 
of such facilities are: 

• Accessibility and availab'^Uy for classes, practice, and 
recreational use 

• Elimination of the necessity to allow extra class time 
to reach off-campus facilities 

• Free or minimal cost for recreational use by students 
and faculty 

« Efficient use of marginal land areas, restricted plots of 
ground unusable for fields, or land requiring extensive 
nil or development for otlier use 

6 to 12 acres (based on 35-tee site)— 
350' X 480' to 600' - varying width and 
topography - turf 

10-foot minimum space between tees 
Layout in crescent or shallow-arch shape 
aimed toward central point 480 feet from 
center tee 

10-foot restraining line (minimum dis- 
tance) back of tecs and at end lees 



DRIVING RANGE 
Space: 



Safety: 
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Other Functional 

Requirements: Brush, rubber link, or all weather syn 

thetic fiber mats set flush with turf 
Lew wooden-rafl fencing witli bag rests 
at rear of tecs 

Water supply; lighting for night use; dis- 
tance signs showing yardage 

COMBIaED range and greens 

One or more target greens may be incorporated in the 

driving-range area. 

1 green: 360 to 525 feet from tee area 
3 greens: ranging from 300 to 750 feet from tee area 

SIMULATED GOLF FACILITY 

Space: Fringe or marginal areas around athletic 

fields, combined with field area 
Temporary, semipermanent, or perma- 
nent layout 

DRIVING CAGES 

Installation of driving cages for instructional use should 

be considered. The following advantages are evident: 

• Class in compact area, which increases opportunity for 
individualized instruction 

• Efficient use of time and space 

• Elimination of necessity for recovering balls from 
range 

• Opportunities for multipurpose use for instruction and 
s^-directed practice 

Space: 12' x 20' x 10' high per cage unit 

Units may be installed in single or double 
rows supported by permanently installed 
posts and frame. Demountable units may 
be both advisable and practical in some 
areas. 

Safety: 10-foot (minimum) restraining lines 

should be placed behind all tees. All posts 
should be padded to reduce hazards from 
rebounding balls. 

Other Functional 

Requirements: Rubber link, brush, or synthetic mats 

should be installed flush with the turf or 
other surface of the cage. 

Drinking fountains; club racks; fixed baU 
racks; lighting for night use. 

PRACTICE GREENS 

Space: Variable, depending on anticipated vol- 

ume of use, number and size of adjacent 
greens, and space available 

For class use and practice, two or three smaller greens 

are preferable to one large multipurpose green. 

One multipurpose practice green. Construct the green 
in an area permitting short approach shots from several 
angles. The size should accommodate 18 cups, with ade- 
quate space for periodic relocation to reduce excessive 
wear. 

Two practice greens. Construction of two adjacent greens 
increases the amount of practice for each student. The 
location should provide space for approach shots toward 
each green simultaneously from back-to-back positions 
without undue hazard. Each green should be large 
enough to accommodate a minim im of nine cups hr 
putting practice and relocation. 

Three practice greens (two small and one large). Two 
greens should be constructed primarily for approach 
shots and sand-trap practice. The third green should be 



constructed to serve primarily for putting practice and 
should be large enough to provide for installation and 
relocation of 18 cups. 

SAND TILAPS 

Dimensions: Variable— Shallow sand traps arc more 

economical and practical for instruction 
and practice than are those of standard 
depth, requiring less maintenance and 
sand replacement. 

Location: On diagonally, opposite sides of a single 

green; on side nearest adjacent green and 
at same general point of each green to 
permit greatest simultaneous use w’ith few- 
est hazards; traps constructed for practice 
purposes may be located in a*.y area near 
greens, driving range, or cages which 
provides a natural site with minimum 
preparation. Traps should be located to 
avoid hazard to cross-traJic or adjacent 
activity areas or buildings. 



PAR 3 - PITCH-AND-PUTT COURSE 

Space: Nine holes - 5 to 6 acres; eighteen holes - 

9 to 10 acres 

Specifications: All holes are 3-par holes— layout and 

greens to provide various combinations 
of short-shot requirements found on a 
regulation course 

Other Functional 

Requirements: Water for greens, fairway turf, and drink- 

ing fountains 

Benches, club rests, and restraining lines 
for tee areas 

Night lighting; combined club room, rest 
rooms, and storage house for mainte- 
nance equipment, tee markers, light con- 
trols, and service facilities 



LACROSSE 



Space: 



Surface: 

Safety Area: 
Other Functional 
Requirements: 



Men-field dimensions 210' x 330' 
Women-no definite requirement - recom- 
mended dimensions 210' x 330' 

Total area desirable 250' x 360' 

Level turf field 

30 feet outside of boundary lines 

Goals of 6' X 6‘ (men and women) - pipe 
construction - portable 
Desirable to have four-foot fence around 
total area— recommended to have four- 
foot fence 3 feet from each end line 
Goal nets are pegged to ground 6 feet be- 
hind goal for men - 7 feet behind goal 
for women 

Locate fields away from buildings, high- 
ways, parking lots :uid other game aieas; 
provide benAes, chairs, scoring tables 
for games; recommended that women use 
crosses designed for women 



RUGBY (Men) 
Space; 

Surface: 

Safety Area; 
Orientafion: 



Field dimensions 225’ x 330’ total area 
255’ X 360’ 

Level turf area 

30 feet beyond field boundaries 
Generally north-souil. 
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Figure 23 

Layout of Par 3 Fitch-and-Putt Course 



Other Functional 

Requirements: Goal posts similar to football - wood or 

pipe - uprights 18'-6" apart, 21 feet high- 
crossbar 10 feet from ground 
Goal posts should be padded to a height 
of 5 feet 

Benches for playejrs; chairs and scoring 
tables for scorers 

SOCCER 

Space: Women-field dimensions 120' to 180' wide 

by 240' to 300' long 

Men-field dimensions 165' to 225 'wide by 
300' to 360' long 



Safety: A minimum safety area of 30 feet is need- 

ed at each side, each end, and between 
fields. 

Location: Because the soccer ball is frequendy pro- 

pelled out of the field of play, it is unwise 
to locate this facility adjacent to a body of 
v.’ater, a busy street, or a gulch. The ac- 
cessibility of an earthen embankment, 
fence, or other means of reducing ball 
chasing would be a valuable feature. 

Other Functional 

Requirements: Goal posts are 8 feel high with 24 feet be- 

tween posts (diese are inside dimensions). 
Goal nets must be attached to the posts 
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(screw hooks) and supported out behind 
die field of play. Materials used in tli^ 
construction of tJie posts and net supports 
must be sturdy and durable. It is recom- 
mended that the post uprights be of 4" x 
4“ wood and that two 2“ x 6* planks be 
bolted together (with the 6* side facing 
die field of play) and to the uprights. The 
three net supports should be constructed 
of 1-1/2-inch to 2-inch O.D. pipe, bolted 
to the crossbar, and anchored to the 
ground. These should be painted white. 

A wooden rebound wall (or rebound 
net) similar to that used for tennis-stroke 
practice is a valuable practice facility. 
This facility is usually 24' by 8' (goal 
size). 



SOFTBALL 

Space: 275' x 275' level turf area 

200- to 250-foot radius from home plate 
25-foot clear, unobstructed area between 
home plate and backstop 
Unobstructed area 25 feet wide outside 
foul lines 

Orientation: Home plate, second base, and center field 

aligned north and south, with home plate 
at north end 

Other Functional 

Requirements: Portable benches 

Accessibility to water and electricity 
See official rule books (men's and wom- 
en's) for official distances between home 
plate and pitcher's plate, between bases, 
and specifications for dimensions and in- 
stallation of home olate 

A 



SPEEDBALL 

Space: 180' x 300’ unobstructed, level turf area 

Dimensions: See official rule book 

Halnvay line - midpoint of field and paral- 
lel to goal line 

2 restraining lines - 15 feet from and par- 
allel to the halftvay line 
2 five-yard lines - 15 feet from and paral- 
lel to goal lines 

2 penalty areas - 15 feet from and paral- 
lel to goal lines 
2 penalty-kick marks 

Otlier Functional 

Requirements: Goal posts 18 feet apart, 20 feet high— set 

in permanently, or in sleeves for easy re- 
moval 

Crossbar 8 feet from ground, flush with 
inside of posts 



BICYCLING 

Problems of campus transportation, vehicular traffic, 
parking, and even smog control all point to the desirability 
of the re-emergence of the bicycle in the college or university 
setting. Factors to encourage and accommodate this whole- 
some and desirable vehicle of transportation and physical 
recreation include paths, parking stands, and regulations 
for use. While solutions will be dependent on local condi- 
tions and desires, some suggestions are included below. 



Safely: 

To alleviate and safeguard pedestrian traffic on many 
campuses, internal streets have been closed to normal auto- 
motive traffic and reserved for walkers and bic\*clers. 

Paths: 

The European-type bicycle path makes possible relatively 
safe and frequently picturesque routes for tlie cyclist. 

Parking: 

BiCA'cle racks should be provided and be strategically 
located to provide control as to where the bicycle is ]^ked 
when not in use. These racks should be designed for econ- 
omy of space and should provide a simple means of lock- 
ing the bike for security reasons. 

Regulations: 

Regulations for registration and use of the bicycle are 
essential and must be developed and enforced. 

CROSS-COUNTRY RUNNING 

Space: 

The length of a cross-country' run for colleges and uni- 
versities is three to seven miles. The length of the National 
Collegiate Championship Run is six miles. 

Course Markings: 

The course must be properly measured and marked by 
one or more of the following methods, in orde.*' of prefer- 
ence: 

1. "Tall sign posts v/ith large directional a.vrows on 
boards fastened to the tops so that the arrows will be plain- 
ly visible at a distance (e.g., 20 to 30 yards) to coiAtestants 
approaching the posts. These posts shall be placed at every 
point where the cour.se turns, and also be placed wherever 
there is any doubt as to the direction of travel. 

2. "A lime line laid on the ground along the entire dis- 
tance of the route to be traveled by the contestants. 

3. "The course may be marked by flags as follows: 

• "A red flag to indicate a turn to the left. 

• "A yellow flag to indicate a turn to the right. 

• "A blue flag to indicate the course is straight ahead. 

• "The flag(s) shall mark the shortest perimeter of the 
course." ^ 



OBSTACLE COURSES 

Description: 

Obstacle (challenge) courses in many forms are provid- 
ing vigorous and challenging activity in numerous instruc- 
tional and personal-development programs throughout the 
nation. These courses include running paths of varying 
lengths and terrain, and a variety of obstacles. 

Apparatus: 

Such courses include: walls for scaling; ropes, poles, and 
pegboards for climbing; hurdles and pits for jumping and 
leaping; overhead bars, ladders, and ropes for hand, arm, 
and shoulder-girdle development; platforms, bars, and other 
structures to be crawled through or under; mazes (posts 
which outline a zig-zag path for agility running}, and other 
types of obstacles which present tests of speed, agility, 
strength, endurance, and even in some instances, courage. 
Design: 

At the present time, these courses are designed and con- 
structed locally and are dependent on the ingenuity of the 
physical educator and the availability of the space, mater- 
ials, and technical assistance needed to construct the ob- 
stacles. It may be that the future will see standardization in 

3 National Collegiate AthleUc Association, Track and Reid Guide, Col- 
lege Athletics Publishing Scr’icc, Phoenix, p. 51. 
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course length and design, and compcilllon on such courses 
between institutions. In the meantime, such a facility serves 
as a self-testing device for vigorous youth, and as a means 
of contributing to their organic and neuromuscular devcl 
opment. 



KARD-SURFACE COURT ACTIVITIES 



BASKETBALL 



Space: 



Surface; 



Orientation: 

Other Functional 
Requirements: 



As a competitive game, basketball is or- 
dinarily confined to indoor courts, and 
when played out-of-doors, it is usually in 
a recreation setting. The official court re- 
quires an area 94' x 50', and sufficient 
space— a minimum of six feet— should be 
provided outside the boundary lines. 

A smooth, hard surface is essential for 
playing the game, particularly dribbling. 
A turf area is not satisfactory. 

Courts should be laid out so that the side- 
lines extend north and south. 

A goal, ten feet above the ground, is 
attached to a backboard of 72" x 48" af- 
fixed to supporting standards and sus- 
pended four feet inside each end line. 
Adequate outdoor lighting requires that 
light sources be suspended well above the 
surface of the court. It is desirable to have 
70 footcandles of light on the playing 
surface. 



DANCE (Folk, Square, Circle, and Social Dancing) 



Space: 



Surface: 

Lighting: 



Area of 35’ x 70’ or 70’ x 70’, which 
may also serve as a multipurpose area. 
Sealed asphalt or concrete. 

Night lighting is feasible. A weatherproof 
electrical outlet should be provided for 
attaching a record player and public- 
address system. 



FENCING 

Space: Hard -surface, multipurpose area 52' to 

55' X 75'. 

Strips may be painted on surface, allow- 
ing minimum of 6 feet between strips. Reg- 
ulation strips and spacing should be used 
for all competition. 

Other Functional 

Requirements: Lighting for night use. Outlets for public- 

address system if area is used for compe- 
tition. (See Chapter 6 for construction 
details.) 



HANDBALL 
ONE-WAU, HANDBALL 

This sport is quite popular in sections of America where 
is is played. Furthermore, a wall suitable for one-wall hand- 
ball is a valuable facility for stroke practice in tennis, 
squash, handball, paddleball, soccer, and other activities. 
Space: 

The standard one-wall court is 20' wide by 34' long by 
16' high. A wiie extension 4 feet high at the top of the wall 
will improve its usefulness. There should be 6 to 8 feet be- 
tween adjoining courts, and at least 6 feet is needed on the 



sides cf a single court and behind the long (end) line. Whe 
a common wall is placed between two rows of courts, rei 
economy in its use is effected. A fence or wall 4 to 10 fe» 
high is needed at the backs of courts to decrease ball cha: 
ing and interference with activities in other areas. 
THREE-WALL HANDBALL 

Modifications of the one-wall game are possible when so 
id wings are constructed along the sidelines 6 feet or fartht 
to permit bank shots in the forecourt. 

FOUR-WALL HANDB Aa 

Outdoor four-w’all courts can be constructed for considej 
ably less money than those included within a building. Fo 
general construction details, refer to Chapter 6. It is impoj 
tant to note that outdoor courts must be constructed of me 
terials w’hich will resist the steady erosion of sun, wate: 
"\^nd other climatic conditions. Walls should be conslructe 
of smooth, hard-finished concrete. Floors should be of coi 
Crete, but they should be textured to minimize slipping. . 
solid ceiling should enclose the front 10 feet of the cour 
and the remainder of the ceiling and top 8 feet of the bac 
wall should be enclosed with wire fencing or nylon netting 
The floor should slope 1 inch in 8 feet away from the fxor 
wall, and provisions for removal of w’ater from the are 
are essential. 

LAWN TENNIS 
Space: 

The official lawn-tennis court is 36' x 78’ with 21 to 3 
feet of unobstructed space needed behind the base line i 
each end. A minimum of 12 feet is needed between sideline 
and side fences, and 12' to 24' is needed between sideline 
of adjoining courts. Additional space is needed in the tenni 
complex for stroke practice with a rebound net or wall, i 
space 20' x 30',^iUi a rebound net at one end of the 2( 
foot dimension, will accommodate two participants usin 
one side of the net. By doubling the 20-foot dimension, th 
net can be placed ir the center and usp 1 from both side; 
thus serving four participants simultaneously. If a rigid ri 
bound wall is used, the length must be increased from 4 
to 60 feet- to permit use on both sides, and fences must b 
placed at the ends to facilitate the retrieving of balls. 

Backstops and Side Fences; 

Chain-link fencing with a recommended height of 1 
feet (10 feet minimum) is needed at the ends of the cou 
complex. This height should be extended around the entii 
enclosure. If spectators are to be accommodated at the side 
of the complex, this fence might be at a lower height froi 
service line to service line in order to permit unobstructe 
viewing of the activity. A minimum height of 4 feet is re 
ommended for this purpose. Entrance gates should be h 
cated at the ends of courts, preferably one between each pa 
of courts. These locations are desirable as a means of di 
creasing traffic at the rear of playing courts. Hcavy-dut 
galvanized pipe is recommended, with 2-1/2" O.D. pipe fc 
line posts and 3" O.D. pipe for corner posts if no win 
screens are to be affixed to the fence. If wind screens are 1 
be supported, stronger posts must be specified. Posts mu 
be securely embedded in concrete footings. 

Net Posts and Fixtures: 

Standard net posts of heavy-duty pipe with proper ne 
tightening reel, cable hooks, and top cable supports ai 
available commercially and their use is recommended. TheJ 
must be located 3 feet outside the doubles sideline in orde 
to provide 42 feet clearance for the official net and still a 
sure regulation net height at the sides. These posts mu 
support the net cable at an exact height of 3 ’-6”, and the 
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must be firmly embedded to a depth of 3 ’-6’ in concrete 
footing (more if frostline is a problem). A center strap an 
dior located at raidcourt under the net must also be firmly 
andiored in a concrete footing regardless of the surface 
used The top of diis andioi should be flush witli the court 
surface and designed to permit a harness snap aitadiment 
from above. 

Surfaces: 

A variety of tennis-court surfaces are available. This 
complicates the problem of decision-makings but it also 
makes possible much more satisfying results if sufficient 
effort is expended to select the right surface for the local 
situation. Table 7, which is taken from a recent publication 
of the United States Lawn Tennis Association,^ classifies 
three general types of surfaces and summarizes the specific 
qualities of each. This same publication induder good des- 
criptions and critiques for each of tiiese surfaces.^ Because 
local conditions differ so greatly, it is not possible to rec- 
ommend specific surfaces which would be adaptable to all 
situations. 

Officials in colleges and universities who seriously desire 
to dev’dop a tennis program will have need for two types 
of surfaced courts. One group of at least ten courts should 
be constructed of nonporous, noncushioned material (see 
Table 7) to provide for instructional and general recrea- 
tional needs. These courts are durable, require a minimum 
of maintenance and supervision, ar-c available for use a 
maximum amount of time, and provide very good playing 
conditions. 

A second group of at least six courts may be constructed 
of the better nonporous cushioned materials, or the best of 
the porous materials, and should be carefully supervised 
and maintained for use by the competitive and more sophis- 
ticated tennis groups of the campus community. The sur- 
faces for this second group of courts require careful super- 
vision and maintenance, and unless these provisions can be 
assured, these surfaces should not be selected. 

.^mong other factors to be considered in selecting the 
surface are the availability of materials, the skill and ex- 
perience of those who will construct the courts, climatic con- 
ditions, and the needs and desires of those who will use 
these areas. 



Lighting: 

Lighting is highly recommended as a means of e.\tend- 
ing the use of the courts, and, especially during the hot 
Summer months, of providing more pleasant conditions for 
pla> . Detailed plans and recommendations are ailable, 
and diesc, together »iih local illumination speai*lisis, should 
be consulted when planning to install lighliig. Outdoor 
lighting should provide a mLnimum of 30 footcandlcs. If 
tclev’ision is contemplated, madi more light will be needed. 
(See Chapter 6 for recommendations concerning the design 
.and construction of indoor tennis facilities.) 



PADDLE TENNIS 



Space: 

Other Functional 
Requirements: 



Court dimensions 20* x 44* (doubles 
court ). Overall space requirements 30* x 
84*. 

8 to 10 feet between courts. Net posts 
should be removable, but set in sleev’cs. 



PLATFORM PADDLE TENNIS 



Came Type; 



Space: 

Orientation: 



Other Functional 
Requirements: 



Platform tennis is an outdoor game whicli 
combines many of the features of tennis 
and squash. It is played on specially-con- 
structed platforms. Balls whiA first strike 
die court area may be played off the wire 
as in squash. 

Overall size of platform 30* x 60*. 
Dimensions of court 20* x 44 . 

Height of backstop 12 feet. 

Courts should run north and south. 
Platform should be close to service build- 
ings. 

Avoid location where 
difficult to see ball. 



shadows make it 



Wiring around court: 16-gauge, 1-inch 
mesh, 6-foot wide strips, stretched tight 
vertically and damped together. 
Evans-type back and side stops, with ad- 
justable tension bars. 



Giading: 

A perfectly flat tennis surface provides the best playing 
conditions cind should be induded in the indoor facility. 
However, because drainage is a factor in outdoor courts, 
these must be graded 1 inch to 10 feet for nonporous 
courts. This slope must be from one side of the court to 
the other. Other methods of grading are not recommended 
because they provide inferior playing conditions. 

Orientation: 

The long axis of the tennis court should normally be 
nor '?»and south. In central and southern regions of the 
United States, the rotation of 20“ to the northwest and 
;i-''5idn ^ will provide more equal conditions cf play. Other- 
wise, Uie player facing the south must look into the sun 
during the fall, winter, and spring seasons. Where there 
are strong prevailing wind conditions, the courts should be 
located in a sheltered area. Movement, distractions, and 
unfavorable background® can be eliminated by the addi- 
tion of dark-colored wind curtains. 



■' United States Lawn Tennis Assodalion, Tennis Courts: Construction, 
.Maintenance, and Equipment, 1966, pp. 10-11. 

' Ibid., pp. 15-43. 
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ROLLER SKATING 

Space: Dimensions for a championship speed- 

skating track are based on 14 laps to 
the mile. Speed skating requires an oval 
track with a minimum width of 20 feet 
and a minimum length based on 24 laps 
to the mile. An area 108* x 120* (the area 
required for two doubles tennis courts) 
will accommodate 70 skaters. 

Surface; Hard-surface, multipurpose area. The sur- 

face should be smootli enough so that it 
is not hazardous to the skaters. It should 
be hard enough so skates will not cut 
through the surface. 

Otha Functional 

Requirements: A weatherproof electrical receptacle, or 

accessibility to an indoor outlet so a re- 
cord player may be attached. 

SHUFFLEBOARjJ 

Space: Court dimensions 6* x 52* 

Maximum tvidth of dimension lines 1-1/2" 
Minimum width of dimension lines 3/4" 
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TABLE 7 

CHART COMPARING VARIOUS TENNIS COURT SURFACES 
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urrmn »k Acnvm' . k 



Surface. 

Orientatiuu. 

fighting: 



Smuuih cuucrete, l<:rrai 2 u, Jicalcd as 
phalt 

Locaie cuuits in relatively -quiet area ivi'li 
some iihade. 

Night lighting feasible. 



VOUEVBAtL 



Space: 

Surface: 

Orientation: 

Other Functional 
Requirements: 



Court dimensions 30' x (iU‘. 

6 feet minimum out-of-bounds space 
Smooth, hard suiface or level turf 
Courts should be laid out so that side- 
lines extend north and south. 

Net posts, equipped to support nets at 
ofiicial heights— Men: net height 8'. Wom- 
en: net height 7’-4 l/4“. 

Pipe slee\-es mounted in concrete for ease 
in removing poles. 

Adequate lighting should be provided for 
night play. 



WEIGHT-EXERCISE FACILITY 

Weight training and other dev’elopmental activities can 
be economically and dfectively promoted in the out-of-doors 
during favorable seasons of the year. Because some aspects 
of the out-of-doors are desirable while others detract iirom 
the activity (sun, wind, heat, cold), outdoor weight-lifting 
areas should be located near shdiersjand windbreaks. 

If the outdoor weight-exercise facility' is to be of value in 
the program during marginal(cold)w’eather, the provision 
of overhead radiant heat should be considered. 

For the security of equipment and to protect it from the 
elements, a sheltered equipment-storage area is needed. 
Equipment or appar.itus which is permanently installed in 
the open shoula be designed and constructed so as to re- 
quire a minimum of m^.intenance. 

Surfaces recommended for the indoor facility (see Chap- 
ter 6) may serve equally well outdoors. In addition, some 
use may be desired for concrete or bituminous materials, 
turf, clay, and loose sand. 



OTHER AREAS 



BOCCE 


Space: 


Court dimensions 15' x 75' 
Total area desirable 33’ x 81' 


Safety: 


Safely area 3 feet lengthwise; 9 fed on 
each end 


Surface: 


Lc\’el Surface of a mixture of sand and 
clay 


Orientation: 


Shaded area desirable 


CROQUET 


Game Type: 


Court - 2 to 8 players 


Space: 


Court din ensions 28' x 70' 
Total area desirable 34' x 76' 


Safety; 


Safety area 3 feet lengthwise; 3 fed on 
each end 


Surface: 


Close-cropped turf or loam 


HORSESHOES 


Spat^’ 


Men-10' X 50'-Women-10’ x 40'. (This 
allows for a space of 2 fed behind each 
pitcher's box.) 




Adjacent Courts. There mu« be at !east 10 feet between 
stakes of adjacent courts, and in tourna- 
ment play, front foul lines of pitching 
boxes must be aligned. 

Pitdiing Distance: Men-4U fcet-Women-30 feet (optional), 
measured betw’een stakes at either end of 
court 

pitchers Boxes: Location-2 feet frc»m each end of court, 

measured to back ends of boxes, respect- 
ively. Dimensious-6 feet square, inside 
measuranent Material-frame of wood 
joists; filling of potter's day or other ma- 
terial of like nature. 6* deep. A stake must 
be placed in exact center of each box. 
Clay or other filling of box must be kept 
in moist condition in area immediately 
surrounding stake. If desired, a hard sur- 
face may be used, in which C3ise an area 
of 31* X 43" must be left open around 
stake, to be filled with day. 

In outdpor courts, wooden frame must 
be set in ground flush witli surface, ex- 
cept at front of box, where it must extend 
approximatdyr 1 inch above surface of 
ground; foul lines surrounding each box 
must be dearly defined. In indoor courts, 
boxes must not stand more than 6 inches 
above floor. 

Throwing Platforms; No ofiicial specifications. However, 
heavy outdoor plynvood or plank throw*- 
ing platforms, 12 to 18 inches wide, are 
sometimes placed over surface, and along- 
side edges of pitchers' boxes, to give sure 
footmg. 

Stakes: Material— iron pipe or sted rods with dia- 

meter of 1 inch. Each stake must extend 
14 inches above surface of pitcher’s box, 
with an incline of 3 inches toward stake 
at opposite end of court. Imbedding stakes 
in concrete will assure uniform height and 
indination, and prevent removal. 

Other Functional 

Requirements: Horseshoe courts need no special direc- 

tional orientation. They can be construct- 
ed singly or in batteries of several courts 
in a row to the extent of area available. 
A box constructed of heavy ply^vood or 
planking for the storage of shoes is very 
desirable. It should be secured witli a 
padlock and located adjacent to the play- 
ing site. 

It is recommended that indoor courts 
have a ceiling height of at least 15 feet. 



LAWN BOWLING 

Game Type: Bowling— usually played with a four-man 

team 

Space: Bowling green 120' x 120’ surrounded 

by a ditch not less than 10 inches wide 
and not less than 6 inches bdow die land 
of the green. The ditch should be sur- 
rounded by a bank not less than 9 inches 
above the green. The green is divided into 
eight 14' X 11' rinks. 

Surface: Close-cropped turf or loam 
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uroiTs 

Game Type' Individual cr dual piidbing 

SpSic: Women-12' x 44‘, with a pitching di:;- 

ta jce between pins vr stakes iT 3U feet 
A*en-25' x 80’, with a pitching distance 
between pins or stakes of 54 feet 
Surface: Level tun or asphalt area 

Orientation: North and south 



Rog.CE 

Game Type: 

Space: 

Surface: 



Mallet-and-ball game 

30’ X 60’ 

Smooth, Oat, and le\’el,; of a sand-day 
mixture or asphalt sprinkled with fme 
sand. The border diould be of wood or 
concrete with an iron rim for better re- 
bound deflection. This border should be 
not less than 5 inches high. A painted or 
taped boundary line should be 28 inches 
inside the curb. Sted arches are set into 
concrete blocks bdew’ the surface. 
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Chapter 9 



SERVICE AREAS 



Service areas are used primarily for the health, safety, 
comfort, and convenience of the participants in a program 
of physical education, athletics, and recreation. These facil- 
ities include such areas as dressing-?ockcr rooms, shower 
rooms, toweling rooms, toilet rooms, storage and central 
equipment supply rooms, matron anl custodial areas, and 
training and first-aid rooms. 

DRESSiNG-LOCKER ROOM 

LOCATION 



SIZE 

The dressing-locker room size should be based on the 
number of students enrolled in the college or university and 
the number of students usmg the facilit}’ during peak loads. 
It is recommended that, in planning, allowance be made 
for projected enrollment. 

Using a minimum of 20 square feet per person, addi- 
tional space should be allowed for faculty, graduate assist- 
ants, intramural sports participants, and participants and 
coaches in intercollegiate athletics. 



The locker room should be located to serve functionally 
the indoor and outdoor teaching stations and activity areas. 
It is recommended that dressing-locker rooms be located 
above ground lev’el. Students should be able to pass from 
locker rooms to activity areas without crossing main paths 
of traffic in corridors. Such rooms should be easily acces- 
sible to the show’er room, instructors offices, equipment 
rooms, and toilets. 

In some plans, it may be desirable that a separate ser- 
vice area be developed to serve the swimming pool area. 
In passageways from the outdoor activity areas, special 
drains equipp^ with a mud crock should be located at the 
entrances. Provision for flushing and cleaning such areas 
is also needed. 



Type I. 

An /IWSTRAT/VE AN/^AN6£M£NT 
For. Dressing Room 




PHYSICAL FEATURES 

Consideration should be given to the factors which in- 
fluence the shape and size of locker rooms, and space re- 
quirements for benches, lockers, storage, toilets, showers, 
circulation of pupils, and toweling rooms. Figures 24, 25, 
and 26 indicate several possible arrangements. 



TvpeJL 

An Illustrative Arrang£M£nt 




- ■ 



0 Indicates Dressing Locker 

a Indicates Storage LocLer 

1 I Indicates Fixed Bencn 



This Arrangement Separates the Clothing Storage 
and Dressing Areas 



13 Indicates Dressing LocLer 

O Indicates Storage LocLer 

f < IndIcafes Rxed Bench 



This Arrangement Combines the Clothing Storage 
and Dressing Areas 



O 



Figure 24 



Figure 25 





OJUKUKAND I NUmsm FAUmiKS i;l lliK 




SKHVlci: iRE.\S 



Floois should be uf fiu&5kid iihperviouS nidterial^, j>uch 
as ccrami!: orquaity tile^ with a carborundum- 
Surfu.e, and should h.* pxopcih sloped toward the dtaias. 
Concrete floors (nons-Vid surface )» although net recommend- 
ed, should be treated with a hardeuei to pre\eni tlie pene- 
tration of odors and moiSiure. Low humidiu should be 
maintained In the locker rooms. The locker bases should bi 
8 inches high, should be cov ed, and of the same material 
as the floor. 

\Valb should be of moisture-resistant materials and 
should have easily-cleaned surfaces. All corners in the locker 
room should be rounded. 

Heavy-duty, moisturt-rcsisiant doors should he installed 
at entrances and c.\its of the locker rooms, should be cf 
suflicicnt sue to handle the traffic flow, and be in a posi 
tion where they form natural vision barriers. All outside 
doors from the locker rooms should be equipped with panic 
bars of noncorrosivc metal. 

Locker rooms should be well lighted with vapoiproof 
light fixtures. The ceilings should be acoustically treated 
with a material impervious to moisture. The layout of the 
lockers should be such that the lights arc directly o^'er the 
spaces between the lockers. Electrical outlets shculd be lo- 
cated appro.ximaiely 3 feel above the floor level und shoa.ld 
be vaporproof. floor drains should be properly placed in 
the locker room to permit complete drainage and cleaning. 

It is recommended that special attention be given to the 
use of color on floors, walls, and lockers (see Chapter 4). 
Drinking fountains should be provided at strategic loca 
tions. 

An cunple supply of mirrors should be installed in "van 
ily” areas. Full-length mirrors should be strategically lo- 
cated and placed at least 12 inches above the floor. 

If the dressing-locker room serves the swimming area, 
hair dryers ic the ratio of 1 to 4 swimmers has proved 
satisfactory. It is desirable to have dryers at varied heights 
and grouped in one or several areas. In eacli of the other 
dressing-lockcr room areas, it is recommended that a few 
additional hair dryers be installed. Hood dryers are pre- 
ferred by many w’omen and should be considered in the 
planning. 

SHOWER ROOMS 

Show’er rooms should adjoin the dressing-locker rooms. 
If more than one dressing-room area is to be serv’ed, the 
show er room should be ceiilrally located and large enough 
to serve the peak loads of ail the areas. 

Show’er rooms should be separated from dressing rooms 
by a low curb, and by the toweling area. Adequate ventila- 
tion and humidity control arc essential. Air should be ex- 
hausted 100 percent to the outside. Temperature control 
and pressure regulation of shower water arc important. 

Floors should be of nonskid, impervious ceramic tile, 
quarry tile, terrazzo, or the equivalent, pitched away from 
dressing-locker rooms toward adequate drains. These 
drains should be covered by removable nonferrous metal 
greeting. Hose bibbs, while not located in the shower room 
for safety reasons, -should be placed in the adjacent dress- 
ing-lockcr room area. Where pos.sible, hose oibbs should 
be placed under the lavatories and the hose should be 
equipped with aerating or ronsplash nozzles. 

Ceilings should be moisture- resistant, acoustically treat- 
ed, and a minimum uf 9 feet high. All lights should be 
vaporproof. Light switches should be so installed that, if 
desirable, the lights may be operated from the central room 
or the attendant's office in the area. For safety purposes, 



all clecaii _..udic;» shoula be located in dry areas of the 
shower and drcssing-lockvr rooms. 

It IS lecoinmeuded that all types of shower installaUuns 
be considered. Anioiig tliose to examine arc; ( 1 ) the center 
post .usiallation, (2\ insiallaUon along die outside wall; 
4^3 ) ov eihead insiallaUon, and (4 ) progressive w alk through 
installation. In some situations, die gang shower is pre 
fcried, with shower heads at four foot intervals. Where facil 
iUcs are used constandy by individual players, or small 
groups, the separate shower widi individual control is rcc 
ommended. 

Where po.*! able, all plumbing fur die show’crs should be 
placed in p pc spaces So the pipes arc readily accessible 
when repaUs are needed. The height of the shower heads 
should be sudi as to direct the flow overhead for men, and 
at shoulder height for women. Self-cleaning shower heads, 
and case of maintenance are other factors to be considered. 

In shower areas for women, group showers arc becom- 
ing more popular. For semiprivacy, low dividers aoproxi- 
maiely 6 feet high may he used between shower heals (see 
Figure 27 ). 

At least 10 percent of the shower lica Is should be in in- 
Jividual shower boodis. These individual showers should 
be located at the side of the toweling room. It is recom 
mended that the shower heads in individual showers be 
adjusted for shampoo use. 

The walls should be of ceramic tile, terrazzo, glazed tile, 
or similar impervious material. If wainscots are used, they 
should e.\tend to a height of at least seven feet. 

A soap dispenser should be located at each show’er head 
if a soaping aiea is not provided. Grav ity -flow, liquid-soap 
dispensers are desirable. The soap outlets should be sup- 
plied from a central reservoir of sufficient size to hold 
several days' supply. For custodial control, this reservoir 
should be located outside the shower space if possible. 

TOWELING AREA 

The toweling area should ha've the same amount of floor 
area as the show’er room, and should be immediately acces- 
sible to both shower and locker rooms through an entrance 
to each. Floors should be of the same material as used in 
tlie show’er room. Walls shculd also be of this material, 
except that the tile need extend upw’ard only to a height of 
approximately 5'-6" from the floor. Provision shomd be 
made for drainage. 

If the wail betw’een the low’eling area and the dressing 
room extends to the ceiling, the ceiling should be of the 
same material as that used in tlie dressing room. Heavy- 
duty, noncorrosive towel rails, approximately 4 feet from 
the floor and securely fastened to the wall, are recommend- 
ed. A large foot-drying ledge 18 inches high and 8 inches 
wide, with a bull-nose edge, should be provided. This 
should be made of the same material as the walls and 
shc’*id be coved at the wall and at the base. Benches should 
not be installed in this area. 

TOILET ROOMS 

Toilet facilities should be provided in the following 
places; central locker rooms; auxiliary dressing rooms; and 
adjacent to shower, toweling, and trainers’ rooms. Toilets 
for public use should be conveniently available to the foyer 
and spectator areas. 

Toilet and lav atory facilities should be provided in pro- 
portion to the peak period loads in the central locker rooms 
and auxiliary dressing rooms. In the planning of toilet 
facilities, provision should be made for direct access to out- 
door activity areas. 
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Figure 27 

Divided Group Shower 



In the men's central lockcr-room area, there should be a 
mimmum of two water closets, two urinals, and two hand 
lavatories for the first 30 students. Additional fixtures 
should be provided as follow’s; one urinal for every 20 stu- 
dents, one lavatory for every 20 students, and one water 
closet for every 30 students. In the women’s central loclter 
room area, there should be a mmimum of four water closets 
and two hand lavatories for the first 30 students. Additional 
fixtures should be provided as follows; one water closet for 
every 15 students and one lavatory for every 20 students. 

Provision for either paper-towel dispensers or electric 
hand dryers is necessary. Adequate waste containers are 
also needed. In toilet areas for women, sanitary dispensers 
and sanitary disposers should be provided. 

Stalls should be securely anchored to the ceiling and 
walls. For ease in cleaning, fixtures should be wall-hung so 
that the floors are clear. All outside doors should close 
automatically and, where necessary, be baffled to obstruct 
sight lines. The placing of mirrors over hand lavatories 
should be avoided. The mirrors should be placed above a 
wall return. See Appendix G for information concerning 
shower facilities for the disabled. 

LOCKERS 

Lockers are needed for all participants who will use the 
dressing-locker rooms. Storage lockers should be provided 
for physical education uniforms and certain personal game 
equipment that n»ay be stored conveniently between activi- 
ties. Dressing lockers for street clothing, personal effects, 
and books should be provided for use during activity per- 
iods. The number of lockers should be equal to the peak- 
period load plus adequate allowance for overlapping classes, 
variations in class size, scheduling, and use by intramural, 
recreation, and intercollegiate participants. Projected enroll- 
ment is anotlier factor to consider. 

There are several locker systems to be considered; the 
box-locker or post-office plan^ tlie »ote-basket plan; the stor- 
age-locker-plus-dressing-lockcr plan; and the individual-lock- 
er plan. The following guide lines are suggested for use in 
determining which system will be installed; (1) the need to 
safeguard street clothing as well as physical education uni- 



forms; (2) the utilization of facilities to the greatest advan- 
tage; (3) the keeping of odors to a minimum; (4) the sav- 
ing of the time of the student; and (5) the administrative 
feasibility and cost. 

For institutions that provide for laundry of the uniform, 
the box-locker plan, served by an attendant from inside 
the storage or* issue room, has advantages. This plan saves 
the time of the student in that the soiled uniform may be 
changed when the area is not being used. This system also 
utilizes space more economically. In addition, odors i:i the 
building are cut to a minimum due to the daily change of 
soiled apparel. However, the operational cost of the box 
locker system may be higher than for other plans because 
of increased labor costs of attendants. 

In the tote-basket system, the tote baskets are stored on 
shelves inside the storage room and issued through win- 
dows, or stored on dollies or racks and moved to the dress- 
ing-locker room. Pilferproof baskets may also be stored nnd 
locked on open shelves in the locker room. The tote-basket 
system requires fewer standing lockers than the individual- 
locker plan. Some disadvantages of the tote-basket system 
are: (1) tlie baskets are fragile; (2) they can be misplaced 
or incorrectly returned; and (3) they require more super- 
vision. This system can prove ineffective when there is a 
rush of users during peak periods. If dollies are used in this 
system, they may be placed in a small area to enable the 
equipment stored on them to dry faster. 

Units of lockers, in which storage lockers are in com- 
bination with dressing lockers, may also be considered. The 
major problem with the unit system is poor ventilation 
through obstruction created by long rows of locker units of 
excessive height. Where lockers are used, it is recommended 
that combination locks be furnished by the institution. 

Stand-up dressing lockers should be raised off the floor 
on coved bases of impervious materials. These lockers 
should be of sufficient number to take care of the peak per- 
iod of dressing-room use. In addition, extra lockers should 
be included to allow for expansion and enrollment increases.. 
When banks of lockers are placed throughout tlie room, 
supervision is facilitated by setting them perpendicular to the 
supply room, tlie dispensing area, or tlie instructor's office. 



er|c 



70 



SERVICE AHE.\ii 



TYPICAL COMBINED STORAGE-DRESSING 'OCKER ARRANGEMENTS 

and 

LOCKEK AREA RE^UiREO FOR DIFFERENT TYRES OF STORAGE-DRESSlNfi UNITS 



ADAPTATION 



6-PERIOD 

DAY 



6-PERIOD 

DAY 



6-PERIOD 

DAY 



6-PERIOD 

DAY 



SIZE OF LOCKERS 
AND 

BAHERY ARRANGEMENT 



6 STORAGE 
9"xl2"x24" 

] DRESSING 
J2"x J2"x48" 



6 STORAGE 
9"xl2"x24" 

1 DRESSING 
12"xl2"x72" 



6 STORAGE 
9"xl2''x20" 

1 DRESSING 
12"xl2''x60" 



6 STORAGE 
12''xl2''xl2" 



1 DRESSING 
12"xl2"x48" 



12 STORAGE 
12"xl2"xl2" 



2 DRESSING 
12"xl2''x36" 



ARRANGEMENT OF LOCKERS 
ONE PUPIL 
EACH PERIOD 






□ 



□ 



PD 

nn 



PC 

on 






OVER-Alt 
HEIGHT 
WITH 
8" BASE 



A. 56" 



8. 80" 



68 " 



56" 



80" 



NUMBER 

STUDENTS 

PER 

DAY 



240 



240 



240 



240 



AREA 
REQUIRED 
INCLUDES 4“ 
FOR VENTILATION 



152 

SQ. FT. 



115 

SQ. FT. 



115 

SQ. FT. 



93 

SQ. FT. 



133 

SQ. FT. 



7.8-PERIOD 

DAY 



8 STORAGE 
9"xl2"x24" 



1 DRESSING 
12"xl2"x48" 




56" 



320 



187 

SQ. FT. 



7- 8-PERIOD 
DAY 



8 STORAGE 
12"xl2"xl2" 

1 DRESSING 
12"xl2"x48" 




56" 



320 



133 

SQ. FT. 



Figure 28 
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Figure 29 

Front and Side View of Post-Office Box Lockers, Showing Doors, Baskets, and Markers in Rear 



SERVICE areas 
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Figure 30 



It is recommended that positive ventilation be used in all 
lockers as well as in locker-shower rooms. 

Benches should be secured to the floor. A seat board of 
hardwood, at least 8 inches in width, surfaced on four sides, 
with rounded edges and corners, is essential. The height of 
the bench should be 16 inches from the floor. Space rela- 
tions of lockers to bench and bench to bench should be 
planned for trafiic control and dressing comfort. The rec- 
ommended allowances are 30 inches from lockers to bench, 
8 inches for bench width, and a 30-inch passage between 
benches. Benches should extend the lull length of each locker 
bank, with traffic breaks at intervals of about 12 feet (see 
Figure 30). The architectural design should facilitate house- 
keeping. 

Team locker rooms which incorporate storage-hanger- 
locker-beds that may be used by visiting teams merit con- 
sideration. 

STORAGE AkEAb 

Conveniently -located and cartfully-an anged storage 
areas contribute to the efficiency of physical education pro- 
grams. A "rule of thumb" that has been used is allowance 
of 250 to 300 Square feet of storage space for each exer- 
cise area in the facility. Storage should adjoin the exercise 
area served to save the instructor's teaching time. More- 
over, the housekeeping in the building benefits from ade- 
quate storage space. 

Although it is impossible to describe all storage needs, 
the following suggestions should be helpful: 

• Provision should be made for dead storage of seasonal 
equipment 

• Fire laws must be observed relative to the storage space 
used for combustible items such as archery targets. 

• If possible, storage of equipment for field sports should 
be located near die field exits. If needed, small field stor- 
age sheds should be constructed. 







• Walk-in storage areas for large equipment (e.g., tables 
for recreational sports, and gymnastic equipment) should 
have double doors with flush sills. Door heights to ac- 
commodate passage of such items as a folded trampoline 
or net standards are necessary. 

• Racquet-sports equipment, fencing foils and masks, and 
archery bows may be hung from hooks on quarter-inch 
pegboards. 

• Tilted shelves or noncorrosive bars are convenient for 
ball storage and items such as masks of various kinds. 
Installing these shelves about an inch from the wall facil- 
itates cleaning. Level shelves are needed to store such 
items as hockey sticks on a flat surface. Bins for ball 
bats are convenient. 

• In classrooms, closets to house audiovisual equipment 
and laboratory models are needed. 

• In the dance-studio complex, walk-in storage, racks for 
hanging costumes, and closets with shelves for leotards 
and small dance accessories should be provided. A per- 
cussion storage* room with humidity controls will extend 
the life of expensive instruments. 

• Where no storage room is planned for pool equipment, 
it is suggested that racks for d, canoe be placed parallel 
to the pool at one corner of die pool room xvhere traffic 
is light. Enclosed cabineb should also be provided to 
accommodate such items as racing lane markers, kick 
boards, and other pool accessories. In addition, a closet 
to house the pool vacuum cleaner is needed. 

• Where athletic equipment must be stored in the central 
storage room, several precautions need to be observed. 
Large workbenches will be needed for folding and sort- 
ing. Open-end cubicles facilitate the storage of helmets, 
pads, shoes, and odier bulky items, and also provide for 
free circulation of air. Cedar-lined closets can serve to 
safeguard woolen goods. 
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LAUNDRIES 

One or more laundry rooms may be needed, depending 
upon die aalvity program. For e.xample, football uniforms 
require a different type of treatment dian that for dance ko' 
tards. A central laundry to care for towels and apparel 
would require e.\tensive equipment, and demand the services 
of a full-time laundr>* attendant. Breakdowns in equipment 
and/or the scheduling of varied fabrics for laundering 
could rc.sult in a breakdown in die total program. Diversi- 
fied, smaller laundrj units might, in an emergeuc\, be able 
to provide some interim service for another unit. 

Some guide lines to the planning of a laundry unit are 
as follows: 

• The size of equipment (washer -c.\tractor plus dryers) de 
pends upon the laundry cycle (daily ^.id/or weekly w ork 
leads). Therefore, the peak load for the cycle chosen 
fiiust be used as the base for the calculation. An item 
such as a towel must be accurately weighed and its dry 
weight multiplied by the peak load to htlp determine the 
size of the equipment needed. 

• The size of the equipment under «.onsidera'ion determines 
the size of the foundation required. Pads are used to as- 
sist in the prev'ention of vibration. 

• The size of the equipment and its power demands will 
determine the electrical, steam, or gas and plumbing re- 
quirements. Oversize drains and vents are needed. 

• The size of the equipment considered must be such that 
the space it occupies will allow room on all sides for 
necessary repairs. 

• When feasible, laundry chutes should lead from the area 
of use into the laundry room. 

• Space in the room is needed for a supply dolly and 
tables for folding laundry. 

• Access to this room should be directly off a corridor, 
and, if possible, the room should be near a delivery en- 
trance with double doors and flush threshold. 

• Adequate attention must be given to humidity factors in 
this room. 

• The floor should be of a nonskid material that is easy 
to clean. 

• Lighting should be vaporproof. 



MATRON'S SERVICE AREA 

Women's dressing-shower areas should be serviced by 
matrons. They may clean as well as protect these areas. In 
those areas serving as dispensing units for bathing suits, 
leotards, towels, and/or other physical education clothing, 
a counter with a roll-up window is advised. Suits and tow- 
els may be stored on the counter shelves. 

A Dutch door enables tire matron to direct the immediate 
area, yet gives her a chance to see the entire dressing area. 
The matron's room .should be located close to the entrance, 
and planned for eye supervision of tlie entire area. Built-in 
cabinets should be provided for storage of towels and cloth- 
ing, and for necessary cleaning and sanitary supplies. 
Electrical outlets ace needed fux a sewing machine and for 
an iron (minor repairs of departmental materials). If pos- 
sible, a small closet should be provided for the personal 
use of matrons (coats, purses, etc.). Custodial closets with 
a sink and the racks needed for brushes, mops, and rubber 
hose should be provided. 

This room should be equipped with a telephone so tliat 
emergencies may be reported at once. A buzzer system to 
summon the matron when workmen need to enter the dress- 
ing-shower area is also a necessity. 



The size of tlie matron's room depends upon the size 
tlie dressing-shower area and the number of matrons usii 
it. Usually 70 to 80 square feet is sufficient for one matn 
serving sporb and dance areas. When the matron servic 
a swimming-pool dressing room, additional space is j 
quired for the larger number of towels in use. 

CUSTODIAL QUARTERS 

Well-planned quarters for custodial staff encourage i>y si 
matic management and routine, efficient, and economic 
use of supplies and tools, and, most important, a hij 
standard of workman-hip. The standards of housekeepii 
and maintenance must be high to do an effective job 
teaching the observance of good health and safety habi; 
The custodial superintendent should assist in the plannii 
of these facilities. 

Custodians’ closets should be planned in relation to tl 
equipment and materials to be used. For example, close 
near large general-use areas should be large enough 
accommodate the equipment needed for maintenance pu 
poses. At least one fire-resistant closet should be provide 
for each 7,500 to 10,000 square feet. 

Within the custodial closets, there should be a floor sin 
open shelving for paper supplies and cleaning material 
and a built-in rack for brushes and mops. Space is ah 
needed for the storage of vacuum cleaners, floor waxe» 
and other large equipment items for cleaning. 

It is recommended that, if possible, a custodial workshc 
be provided for minor sports equipment repairs and mai 
tenance functions. Counter space is needed for work on su< 
items as balls, archery arrows and fencing foils. A cabin 
for small tools, and a slop sink for washing equipment a 
needed. Good lighting, ventilation, and electrical outlets fl 
tools should be included. Ii is recommended tliat a roo 
of 150 to 160 square feet be provided. 

TRAINING AND FIRST-AID ROOMS 

The atliletic training room should be a functional facili 
where the physician and athletic trainer can provide efficie 
service to students and athletes. Although the primary fun 
Uon of this room is its use for the prevention, first aid, ai 
care of athletic injuries, it can also serve other purpose 

• As a first-aid room for the various college and coi 
munity functions 

• As a classroom laboratory for classes in first aid ai 
athletic training 

Since the trainer often assumes die responsibility for t 
care of athletic injuries in physical education, and in inU 
collegiate and intramural sports, he should be involved 
the planning of the training and first-aid room. The trai 
ing-room facilities should be coordinated with those in t 
physical therapy department in the student health cent 
when such facilities are available. Since the college physici; 
supervises both facilities and the attendant personnel, su' 
coordination is essential. Such coordination may also ser 
to reduce the amount of e.\pensive dierapcutic equipme 
needed foi' the institution. 

LOCATION 

The training-room facilities should be located next to t 
dressing quarters for athletic teams, whedier in die fit 
house or gymnasium. If die physical plant is so design 
as to allow all adiletic activities, indoor and outdoor, 
flow out of one large central facility, one centraily-locat 
training room is recommended. Such a facility is shown 
Figure 31. 
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When die physical plant is spread uui so that one train 
ing room cannot serve all playing areas, smaller auxiliary 
training ruoUiS should be provided for die iicccssatv pre- 
practice and piegaftie adheshe Strappings (see Hguit 

The training ruuin shuuld be jemoic from tiic lauudrx 
and shov\cr luoms The rour-i should be planned as a cu! 
de-sac in order to a\oid traffic iliruugh die area. Since 
ambulance services are required, adet»uate douii and cor 
ridors to the area should be provided. 

LAYOUT 

The atlilciic training room should bc designed to meet 
future as vvell as preseiit needs. The number of students on 
the campus, the extent of competition in the intercollegiate 
and iniramurai athletic programs, and die number of par- 
ticipants in the physical education program will affect die 
size and makc-up‘of the training room. 

The room should be divided into several work areas. 
The following areas are commonly used. ( 1 ) h\ drothcrapv 
area; (2) electrotherapy area; (3) general first-aid and tap- 



ing area, (4) tnedical and trainers’ offices, (5) exercise 
area; and f (i ) storage area. 

The size vvill varv with the number of students lo be 
treated at one time. The loom should be large enough to 
accommodate 12 to 23 students without aowdiag. A central 
training room should be at least 1,000 square feet in size. 
-\ minimum of 3 feet of unobstructed working space should 
bc piov ided around plinihs, cabinets, and apparatus. Aisles 
for chaiuiding oaffic w ithin the room should bc at least 5 
feet in viddi. 

The area should bc constructed so tliat all parts of the 
room arc easily seen from any point within the room. 
When partition^ arc used to separate work areas, windows 
should provide an unobstructed view. 

The materials used in the construction of the training 
room shuuld be safe, durable, attrartive, and easy to main 
tain. Floors and walls should be of tile or similar material. 
The wiring should be adequate, and all power equipment 
should be properly grounded. Ventilation and lighting 
standards are covered in Chapter 4. 
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Figure 32 

Auxiliary Training Room 
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Figure 33 
Rrst-Aid Room 

The plumbing needs will be determined by the equipment 
selected. However, special care should be taken to ensure 
adequate drainage in hydrotherapy areas. 

An ample supply of botli hot and cold .^atcr is needed 
in this room at all times. A wide variation in water temper- 
ature is necessary for the proper operation of hydrotherapy 
equipment and for maintenance requirements. 

GENERAL FIRST-AID AND TAPING AREA 

This area is the "key" in the overall plan of the athletic- 
training facility- Activity here will consist of emergency first 
aid and the preparation of athletes for participation. From 
this location, individuals requiring additional care will be 
directed to other treatment areas. Where a large central 
facility is provided, tlie taping room should contain at least 
four tables (see Figure 31 ). 

ELECTROTHERAPY AREA 

The electrotherapy area should contain a minimum of 



Six ueaimeai plinths, padded with kathcrette. Hicv should 
be constructed of wood and should be heavily braced. 
Electrical outlets should be located at the head of e\*ery 
table, 4 feet from the floor. All declric circuits should be 
adequately grounded. 

HYDRaTIlERAPy AREA 

Individuid whirlpools are recommended for llie hydro- 
therapy area in preference to the 'gang* type. Room finishes 
should be the same as for .shower rooms. This room is 
self-contained but must be an integral part of ike total facil- 
ity for efficiency and proper supervision. 

The hydrotherapy area may be separated from theoih'er 
training areas by a raised curb and a glass partition 3 
feet high- Three whirlpool baths, a hand sink, and a foot 
tub arc located in this area. Adequate drainage should be 
provided- 

OFFiCE 

The trainer's office should be separated from the rest of 
the training-room suite by a glass partition, and should be 
so located that supervision of the activity of the entire suite 
is easily' possible. A storage room should be provided for 
supplies and therapeutic agents. 

VISITING-TEAM TRAINING ROOM 

The visiting-team training room should be located ad- 
jacent to the visiting-team dressing room, or partitioned 
from the visiting-team dressing room proper. This training 
room should be large enough to accommodate two plinths, 
two work tables, a bench, and a sink. It is not necessary' to 
include storage cabinets for a visiting athletic trainer be- 
cause he would normally carry with him all athletic medi- 
cal supplies needed. A telephone oudet is recommended. 

SAUNA BATHS 

The sauna bath is a natural complement to the training 
activities. The room should be located adjacent to locker 
and shower rooms for ease of supervision and use. W’I'en 
the number of people to be serviced is determined, sauna- 
bath manufacturers should be consulted as to tlie size need- 
ed. These manufacturers will also supply standard details 
for incorporation into the facility plans for a particular 
institution. 

FIRST-AID ROOMS 

A first-aid room should be located as near as possible 
to audience seating. Easy access to a loading dock for an 
ambulance should be provided- The storage cabinet should 
contain an adequate first-aid kit, resuscitation equipment, 
including emergency oxygen, and a set of pneumadc air 
splints. A telephone and cot should also be provided. A 
suggested layout is shown in Figure 33. 



SELECTED REFERENCES 



California Siaic Department of EducaOon, Planning of Shower, Lodeer, 
and Dressing FadliUes for California Schools. Sacramento. State De- 
partment of Education, Bulletin Ko. 53, November, 1936. 



I 



O 




Crawford, Wayne H., A Guide for Planning Indoor Fadlitics for College 
Physical location. New York: Bureau of Publications, Teachers Col- 
lege, Columbia University, 1963. 

"Focus on Fadlitics," Journal of Health, Physical Education, and Recrea- 
tion, Aprfl 1962, pp. 33-4$. 



77 



CULUecE AND UNlVERsm* EACIIJTIES Cl’lDE 



Cabiidsen, M A , and Miles. C Spoits and Recreation Fadlltics for 
Sdiool and Community. Eaclewoud Cliffs, N.f_ PxenJice-Hall, Inc, 
IQ5d. 

Honldc J H : Mclear}', R Clapp. W and Bogner. W. F., From 
Sdiool Program lo Sdiool Plant, New York, Henrv Holt and Co., 
1956. 

New York State Education Dqiartmcat, Planning the Indoor Physical Edu- 
cation Fadlities. Albany: State EducaUon Dcparimenu 1962. 



Scott, Harry and Westkaemper, Richard B., From Program lo Facili- 
iks in Physical Education. New York, Harper and Brothers, 1958. 

Sleqier, Harold R., Building Planning and Design Standards for .Arthi- 
lects, En^neers, Designers, Consultants, Building Committees, Craits- 
mcn, and Students. New York, John Wiley and Sons, Inc, 1955. 

Sumption, Meric R.. and Laudes, Jack L, Planning Functional School 
Buildings. New York: Harper and Brothers. 1957. 



Chapfer 10 



CLASSROOMS, LABORATORIES, AND RELATED 

INSTRUCTIONAL AREAS 



Classioums sufficient in number, size, and purpose arc 
essential to physical, health, and recreation education pro- 
grams. The classroom complex, will depend upon projected 
enrollments and breadth of curriculums. 

The professional courses in health education, physical 
education, and recreation will normally include: sessions 
utilizing audiovisual aids; lectures in the foundations of 
these fields; baisic knowledge lectures in such areas as ap- 
plied physiology, kinesiology, anthropometry, and health 
instruction; and basic instruction in a variety of skills. In 
many instances, experiences in the applied physiology lab- 
oratory supplement the skill and lecture periods, so location 
and traffic patterns for both sexes become prime consider- 
ations. 

Space for health education, physical education, and rec- 
reation classes meeting at any one peak-load hour poses 
serious problems. Inclement-weather adjustments requiring 
a transfer from outdoor facilities to indoor classrooms make 
it necessary to have reserve classroom space w'hich is botli 
adequate and flexible. Movable partitions can be used ad 
vantageousiy for the control of seating capacity and the 
combining of several sections into one large dass. At least 
one large amphitheater-type auditorium room is also need- 
ed. These rooms should be adequate for combined sections, 
large dasses, and clinics ranging in seating capacity from 
150 to 300 persons. 

The space requirement for instructional areas varies 
from 12 to 20 square feet per student, depending upon 
function and size, with the larger room requiring less space 
per student The standard dassroom should accommodate 
seating for approximately 40 students. The above stand- 
ards apply to general-purpose classrooms only. Auxiliary 
areas (e.g., storage space), special equipment (e.g., chalk- 
boards and audiovisual aids), or specialized-instruction 
requirements (e.g., demonstration space) may change the 
requirements. An additional 20 percent may be allowed for 
these special needs or for multiple use of classrooms. 

The professional courses in health, physical, and recrea- 
tion education should have dassrooms and auxiliary areas 
planned for lectures, discussions, or demonstrations. These 
facilities should be planned in accordance with the best 
accepted standards. 

Common conveniences and special features, such as the 
protcacd wall dock, lighting, acoustical ireaimeni, thermo- 
slatically-controlled mechanical ventilation, chalkboards, 
stationary tackboards, electrical outlets, and connections lor 
radio and tdevision, should be induded and strategically 
located. Modern construction should provide the necessary 
television conduits and the basic equipment essential for 
future installation of air-conditioning, even though con 
struction budgets may prevent initial installation. 

Lighting glare should be avoided. Interior decorating 



is also an important consideration. Although the newer 
audiovisual projectors and screens do not require com- 
pletely-darkened rooms as in the past, some effective and 
easily-operable room-darkening method should be installed. 
(See Chapter 4 for detailed standards.) 

Movable lab desk armchairs, straight chairs with con- 
ference tables, or fixed chairs should be provided according 
to the functional use of the space. Generally, large lecture 
halls and auditoriums are equipped with chairs permanently 
secured to the floor and ramped for good sight lines. 

Storage spaces for apparatus and instructional mater- 
ials, display racks for periodicals, and other needs as dic- 
tated by the courses involved should be listed for inclusion. 
Where needs are extensive, the 20 percent additional square 
footage may be used as a guide. 

HEALTH AND SAFETY CLASSROOMS 

Instructional facilities for health and safety should in- 
clude not only the space allotments and conveniences of the 
standard dassroom, but also the special features essential 
to health and safety instruction (see Chapter 11). 

SEMINAR ROOMS 

Small functional seminar rooms that will seat 15 to 25 
persons for small meetings and round-table discussions 
should be planned. The minimal required space for such 
rooms is 15 to 20 square feet per student. The rooms 
should be located in the proximity of laboratories and other 
instructional units so that they may be used to the maxi- 
mum. 

Some plans may include double or large-size offices con- 
taining 240 to 300 square feet This space may then be 
utilized jointly for office space and seminar rooms, 

TEACHING MATERIALS CENTER 

Curriculum laboratories and teadiing resource-materials 
centers need flow patterns and security controls similar to a 
library. Display racks, counters, and tables should be 
spaced to facilitate their use. lighting, ventilation, and 
other services should be planned to meet the peak loads 
(see Chapter 4), 

A teaching materials center may serve as a part of the 
departmenta*, division, or school library . 

In laboratory type rooms, the space needed per student 
ranges from 13 to 95 square feet With additional alloca- 
tions of up to 20 percent for the display and stack areas, 
the teaching materials center will normally require 3$ to 
50 square feet per student. 
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ELEMENTARY PHYSICAL EDUCATION 
INSTRUCTIONAL LABORATORIES 

In the professional preparation of physical education 
teachers and elementary school teachers and administra- 
tors, increased emphasis is being placed on the program ol 
physical education at the elementary levd. 

Not only should physical educators know and under- 
stand the facilities needed for elementary programs, but 
classroom teachers and elementary school principals should 
have an opportunity to study dementar** physical educa- 
tion in its proper environment This environment indudes 
indoor and outdoor instructional laboratories designed and 
equipped for children. 



INDOOR LABORATORY 

1 gymnasium designed to house the elementary physical 

education professional preparation program is desirable. 

The following guide lines are recommended: 

• Dimensions of 54* x 76* 

• Minimum ceiling height of 18 feet 

• Maximum ceiling height of 24 feet 

• Tongue-and-groove sdect maple flooring (Consideration 
should be given to new-type, resilient synthetic materials.) 

• Markings should be painted on the floor before complet- 
ing the final finish coat (This procedure preserv'es floor 
markings for many years.) 

• Sted girder beams extending widthwise in this facility 
should permit installation of overhead apparatus sudi 
as: 

4 climbing ropes 

4 dimbing poles 

4 pairs of wall adjustable flying rings 

• Wall construction should allow installation of the follow- 
ing: 

One adjustable horizontal ladder 

Stall bars 

Eye hooks for net mountings 

Basketball goals 

A wall-mounted chalkboard, tackboards, and hoo’«: 
strips 

• Walls should be painted a light, aesthetically-pleasing 
color 




Figure 34 

Elamtnfary School Gym Floor Layout 
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• Lighting units should be protected by guards or trans- 
parent, nonbrcakable plastic coverings 

• Duplex dectrital outlets should be located approximatdy 
12 inches from the floor on at least one sidewall and 
one end wall 

• There should be an even distribution of light through 
the room 

OUTDOOR LABORATORY 

The following recommendations should be hdpful in 
planning the instructional laboratory for dementary school 
physical education course work for dementary physical 
educators, classroom teachers, and dementa.ry school prin- 
cipals: 

• Minimum dimensions of 130* x 180* asphalt area or re- 
silient synthetic material * 

• Minimum dimensions of 150* x 200* turf area’ 

• Asphalt or new synthetic-type area should have a smooth 
surface with line markings, induding cirdes, diamonds, 
running lines, 4-square, and hopscotch 

• Turf area should have dose-cut grass 

• If located next to laboratory school, asphalt areas should 
be distributed around the building according to locations 
of the kmdergarten, primary, and intermediate levds 
(Strategic placing of the asphalt areas reduces traffic 
through the building and through other group areas.) 

• Class organization and care of the area may be more 
logically planned if the turf area is in one location 

• A chain-link galvanized fence should separate all play- 
ground areas from street and sidewalk treiffic 

• Openings to the outside area firom the playground should 
be of the baffled type, constructed of (^ain-link fences 

• Permanent apparatus should be strategically placed on 
the hard-surface areas according to kindergarten, pri- 
mary, and intermediate levels 

• Permanent installations of apparatus should include: 

Climbing tower 6' long x 6' wide x 7-1/2* high 
Junior horizontal ladder, crossbars 3-1/2', 4-1/2*, and 
5-1/2* above ground 

Junior horizontal ladder 12’ long, with gradual slope 
from 6* to 5' 

Senior horizontal bars 16' long, with gradual slope 
from 7-1/2' to 6-1/2' 

Apparatus obstacle course 
Sculptured pl«ty apparatus 

• Placing a resilient synthetic surfacing material under all 
apparatus has merit 

m Both asphalt and turf areas should allow space for chil- 
dren to play creatively with boxes, benches, balance 
beams, and cylinder-type equipment for climbing over, 
through, and under 

DEPARTMENTAL LIBRARIES 

Basic philosophy concerning departmental or central 
branch libraries must be established before extensive plan- 
ning can be done. Departmental or branch librarie.s should 
provide for adequate shelf space. Reading rooms, carrels, 
and functional zones should be carefully planned. Librarians 
who know and understand the problems should assist in 
checking plans for space requirements, traffic flow, control, 
and storage Space. The common guides used to indicate 
space requirements specify 30 to 35 square feet per reader 
station, and 8 volumes to one linear foot of stack area. 

’ Based on school enrollment of approximately 503 indents. 
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Figure 35 

Suggested Playground Markings for an Asphalt Area 
Kindergarten - Printary Grades 
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Figure 36 

Suggested Playground Markings for an Asphalt Area 
lower end Upper Intermediate Grades 
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With the computerized xetriev al systems dev eloping, ade- 
quate provisions should be made for the inclusion of the 
necessary conduits and space in the library. Where depart- 
mental libraries and teaching materials centers arc com- 
bined in a complex of rooms, or space is limited, some 
thought might be given to combining a student reading 
room (lounge) with limited library resources. 

STUDENT READING ROOMS (LOUNGES) 

There is a need for reading and study rooms in a mod- 
ern physical education building. These rooms may serve a 
variety of educational needs which conserve time and en- 
courage reading and study. Even where stringent economy 
must be practiced, there are several combinations of uses 
that justify the need. Students who have free hours between 
activity or professional classes may go in uniform to study. 
These rooms may also function as club rooms for major 
students, lettermen's rooms for varsity athletes, and depart- 
mental or student libraries. An efficiency kitchenette, indud- 
ing refrigeration and cooking units, could be incorporated 
as an adjacent or joint unit. 

Standards for space requirements should approximate 
30 to 35 square feet per student at peak load. The location 
of the rooms should be governed by theii* function. Aesthetic 
and functional accommodations should be carefully planned 
so the rooms will be fully utilized. 

FACULTY LOUNGE(S) 

Provision for a faculty lounge is desirable from several 
standpoints. There is a need for a general meeting room for 



faculty gatherings, entertainment of spedal guests, and re 
laxatiun after strenuous activity dasses. An dficiency kitch- 
enette should be included as an adjacent unit. Generally, 
these rooms should be dose to the central offices and lobby. 

Standards for space requirements should approximate 20 
square feet per full time faculty member. Aesthetic considera- 
tions should be emphasized m the planning. 

CANTEEN AREAS 

Concessions and/or canteen areas have come to be con- 
sidered a necessary public service in facilities where a com- 
bination of functions indude recreation, public gatlierings, 
and educational enterprises. 

A great deal of study should be given to the matter of 
induding canteen or concession areas in the building. If an 
affirmative decision is reached, careful consideration should 
be given as to the type, number, trafQc pattern, and multi- 
or joint use of such areas. 

Concession rooms that are to be used interchangeably as 
doak rooms, projection rooms, photography rooms, or in 
other combinations should be carefully planned to iadude 
adequate fixtures for sinks, hot and cold water, sewer con- 
nertioni), electricity, venlilation, and counters that form a 
fli'sh wall when dosed. 

Canteen rooms that are used constandy should be located 
near the traffic flow. Ease in servicing and supervision are 
also important considerations. Electrical oudets, adequate 
ventilation, and provision for garbage disposal are impor- 
tant. Floors, walls, and equipment should be easily cleaned 
and maintained. Sanitary conditions must prevail at aU 
times. 
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HEALTH AHD SAFETY EDUCATION FACILITIES 



The college or university health and safety education 
program, like tlie program at the other school levels, is 
comprised of three phases; (1) healthful living; (2) health 
and safety education; and (3) health services. The Amer- 
ican College Health Association has prepared a set of “Rec- 
ommended Standards and Practices for a College Health 
Program," which may be used as a guide for developing 
health and safety education programs for colleges and 
universities. 

The purposes and objectives of the health and safety ed- 
ucation program can be met only when facilities are pro- 
vided to conduct the activities designed to accomplish these 
goals. This chapter attempts to define and point up facility 
needs related to the college or university health and safety 
education program in the light of the institution's responsi- 
bility to die student, to the community, and to society. 

Intelligent self-direction of health behavior is recognized 
as being an aim of health education which can be achieved 
through education. The very nature of the institution dic- 
tates that education is the basic objective oi the college or 
university program and the primary objective of all three 
interrelated phases of the health and safety education pro- 
gram-healthful living, health instruction, and health ser- 
vices. 

It is important to be aware of the fact that health and 
safety education takes place in many situations and experi- 
ences. Many of the most significant educational experiences 
occur outside the classroom. With this in mind, it is impor- 
tant that Ae health and safety education of the college or 
university, and the facilities for this program, be planned 
with education as a prominent goal. 

While the guide lines suggested here are directed at the 
provision of facilities for health and safety education, it 
should be recognized that such provision does not assure 
wise use. Coordination resulting in effective utilization of 
fecllities can be brought- about only by a conscious effort. 
The healtii coordinator serves to effectuate cooperative plan- 
ning and use of these facilities. The health committee, with 
special responsibilities for the program within the college, 
can do much to promote essential coordination of the pro- 

gram. r , i 1 1 j 

In suggesting guide lines for facilities for the health and 

safety education program, it is recognized that no single 
set of standards can be universally adopted. Insofar as 
possible, the recommendations included herein will provide 
statements of principles which will underlie any set of stand- 
ards. Varying needs and philosophies will determine the 
details of specific requirements for the particular institution. 



HEALTHFUL LIVING 

The healthful-living considerations in the college or uni- 
versity are directly related to the size and type of institution, 
the services provided, and the facilities available. Although 
varying in magnitude and complexity, the college or uni- 
versity environmental-health program embodies the same 



general considerations as other institutions providing sim- 
ilar services. When housing and food service are provided, 
special attention must be given to the healthful-living as- 
pects of the facilities involved in providing these services, 
and complete compliance with the highest standards of 
health and safety should be required. 

The term "healthful living" embraces all efforts to provide 
facilities and conditions at the college or university which 
are beneficial to the health and safety of students and other 
personnel. Providing an environment conducive to health- 
ful living is a legal and moral responsibility of the institu- 
tion. 

Those responsible for planning the educational program 
as well as the physical plant should place great importance 
upon the environmental factors to which students are ex- 
posed. Environmental factors make lasting impressions 
upon the individual. Careful attention to the problems of 
environmental sanitation, proper lighting and room color, 
climate control, safety, and construction that lends itself to 
good housekeeping procedures makes a twofold contribu- 
tion to the well-being of the student. First, it has the >'mme- 
diate effect of protecting against disease and injury, and 
promoting and maintaining good health Second, contact 
with a healthful and safe environment is an educational 
experience. In addition, the college or university may help 
meet its obligation to the disabled through wise planning 
and construction which eliminates architectural barriers and 
makes facilities available to all persons (see Appendix G). 

A healthful environment is important to the entire college 
or university and should be planned at the administrative 
level rather than be restricted specifically to any one pro- 
gram area. Decisions, supported by the advice of the pro- 
gram faculty, must be made by administrators, architects, 
official agencies, and planning experts in conformance with 
existing construction standards, codes, rules, and regula- 
tions. 

HEALTH SERVICES 

The college or university health-service program will 
vary with the size and type of institution, ranging from 
small units with few demands, which can be met on a 
first-aid basis, to the large, comprehensive student health 
center providing services on a par, in both quantity and 
quality, with many hospitals. The diversity of facilities 
needed dictates that planning must be done in light of the 
immediate situation, and that it must involve those who 
will use the facility, in cooperation with technical and pro- 
fessional planners. The "Recommended Standards and Prac- 
tices for a College Health Program" of the American Col- 
lege Health Association provide excellent guide lines and 
references pertaining to college health-service facilities. 

HEALTH AND SAFETY INSTRUCTION 

The purpose of general health and safety instruction is 
to provide information and experiences which will lead to 
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the establishment of attitudes and practices conducive to the 
conservation, protection, and promotion of individual, com- 
munity, and world health. 

Health and safety instruction facilities in colleges and 
universities must be suited tc meeting the healtli and safel} 
instruaion needs of three groups of students; (1) general 
health and safety instruction for all students (general edu- 
cation); (2) health and safety instruction for elementary 
school teacliers and others who are not specialists in heahh 
and safety education; and (3) health and safety instruction 
for specialists in health and safety education (health educa- 
tors and safety educators) who have special responsibilities 
for providing instruction in these areas. 

In meeting the health and safety instruction needs of all 
students (general education), the facilities required will be 
compaiable in nature and scope to those in the secondary 
school. 

In providing the special professional preparation in 
health and safety education for teachers, attention should 
be given to special knowledge and the methodology impor- 
tant to teachers. This will dictate that teachers become ac- 
quainted with content, methods, equipment, and facilities, 
thus emphasizing the need to make the health and safety 
education program for teachers an exemplary one. 



GENERAL FACIUTIES FOR 
HEALTH AND SAFETY INSTRUCTION 

The basic space allotment for health and safety instruc- 
tion facilities in the college or university should be in har- 
mony with generally -accepted standards for classroom size. 
However, due to the nature of activities involved in health 
and safety instructional programs, it is recommended that 
the space allowed for such instruction be increased approxi- 
mately 35 percent above requirements for the regular class- 
room. This will result in a space allotment of approximately 
1200 sq. ft., including storage space, in the room intended 
to serve a maximum of 30 students. 

The space allotment should be sufficient to allow for such 
activities as vision and hearing screening, first-aid and safe- 
ty instruction, and practical demonstrations, and for flexible 
teacher location. In addition to the conventional teacher’s 
desk, provision should be made for laboratory demonstra- 
tions. This indicates the need for a laboratory’-demonstra- 
tion desk which will provide space and facilities for demon- 
strations. Thus, provisions should be made for water, gas, 
and electricity, as well as storage space for heating devices, 
test tubes, flasks, beakers, and other equipment essential to 
such demonstrations. The diversity of teaching procedures 
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O 



86 






AND SAMETV EDl*C%TiUN I-AC15JTD?» 



requires iliai regulai clu^siuuin alia ngciuv*iits be wsed at 
2 >umc limes, but at utlK’i limes fluui space be a\ ailablc lot 
pruaical msixucui.m, such as ptacticc ii'i artilicialiespilalivi'i, 
spimuiig. and emergency iraiiAportalioa. 

The suggested laboratory method of leadiing will require 
adequate storage space as well as display areas for charts, 
mannequins, models, and equipmenL First-aid equipment, 
such as blankets, bandages, splints, and iireichers, will also 
be needed. For msiruciion in home nursing, such equipment 
as incubators, roll-away beds, pans, containers, and bed- 
ding will be required. 

There should be a large amount of display space for 
the great variety of educational exhibits, literature, and stu- 
dent projects inherent in the health education program. This 
can be provided by allowing liberal space for tables and 
shelves, and by using all available wall space for bulletin 
boards and tackboards. There should be ready access to 
the teaching materials center (see Chapter 10). 

The health and safety instruction laboratory should pro- 
vide for the optimum use of such additional audiovisual 
devices as still pictures, slides, motion pictures, radio, and 
television. This will necessitate a liberal allowance of appro- 
priately-located electrical outlets, shades or curtains w'hich 
will reduce the outside light, and a screen which may be 
mounted above the chalkboard behind the laboratory desk. 

Special consideration should be given to the provision of 
a health museum. Such a facility may consist of a separate 
room, or rooms, where elaborate health and safety e.\hibits 
may be on display, or it may be a portion of the health 
and safety instruction laboratory where exhibits may be on 
display for a limited time. 

The health and safety instruction laboratory should be 
an example of the ideal classroom environment, with spe- 
cial concern foi color of walls, lighting, ventilation, temper- 
ature and humidity control, order, and cleanliness. Figure 
38 illustrates a suggested floor plan for the health and 
safety instruction laboratory intended to accommodate a 
maximum of thirty students. 

Safety education must be structured into the program. 
A good safety education program does not restrict activities, 
nor does it protect at the expense of education. It does 
identify hazardous physical conditions and unsafe practices. 
The hazards should be corrected or diminated. Ail activities 
and student participation should be studied to determine 
the nature and extent of safety educa*'on and supervision 
required to develop needed knowledge, skills, and attitudes. 

Special facilities and equipment are not ahvays required 
to teach safe procedures and practices. It is important that 
equipment for physical education and athletics be selected, 
purchased, and maintained from the point of view of acci- 
dent prevention. The use of such equipment should incor- 
porate a deliberate intent to provide instruction in safe 
practices. 



INSTRUCTIONAL FACILITIES FOR 
PREPARING HEALTH AND SAFETY EDUCATORS 

In view of the fact that elementary teachers have a good 
background in educational methods, one of the most impor- 
tant considerations in health and safety preparation would 
seem to be basic scientific information. The elementary 
school classroom is generally satisfactory for health and 
safety instruction, hcncc the preparation needed by elemen- 
tary school teachers does not requite facilities which differ 
markedly from those necessary for preparing health and 
safety education specialists. 



Since the facilities fur hcalili and safety instruction in the 
sccundaiA s«di ul arc comparable to those in the cuilegc or 
univ«sii>» the general health and safetv in*aruttion labura 
tor>’ provides a must favurablc setting fur instructiun uf the 
sp^ialist. The chief difference between the two setUngs 
should be in tlic diversity of equipment and supplies needed 
in the prufcssiunal preparation of the specialist. This diver 
sify is necessary in order to acquaint the prospective spe- 
cialist with dilfcrcnt methods, equipmenu and supplies. For 
example, it may be sufficient to rely on one \ ision-scrccn- 
ing procedure in the general education program at any 
grade level, but the prospective specialist should be ac- 
quainted with several. 

RESEARCH FACILITIES 

The importance of research in health and safety educa- 
tion should be stressed. Special iaboraiory facilities arc 
needed in order to conduct the various kinds of research 
which arc essential. Research facilities for health and safety 
education arc described in Chapter 13. 

CHECK LIST FOR HEALTH AND 
SAFETY INSTRUCTION FACILITIES 

• Space of 1,200 square feet to accommodate a maxi- 
mum of 30 pupils 

• Flexible teacher location 

• Provision for various teaching methods, including lab- 
oratory demonstration 

• Flexibility of seating 

• Hot and cold running water and gas outlet 

• Educational-c.Khibit space 

• Storage space 

• Provision for using audiovisual devices (electrical out- 
lets, window’ shades, screens) 

• Exemplary environmental features such as lighting, 
heating, ventilation, and cleanliness 

• Adequate hand-washing facilities, drinking fountains, 
and toilets 

• Air-condkioning 

• Accessible to and usable by the disabled (see Appen- 
dix G) 

• Planned jointly for community use 

DRIVER EDUCATION AREAS AND FACILITIES 

The college or university driver education program is 
concerned with the preparation of teachers rather than the 
preparation of new drivers. Prospective teachers should be 
taught to use and evaluate all available facilities, equip- 
ment, and devices for driver education. Facilities, equipment, 
and devices for the college or university program should, 
therefore, be similar to those recommended for high schools, 
but with emphasis on a wide variety of makes and models. 

The program of driver education is generally accepted 
as a responsibility of the school, and, more specifically, as 
a function of health and safety and physical education de- 
partments. The guide lines outlined herein are in keeping 
with approved Standards and national recommendations, 
both for scliools and for the professional preparation of 
teachers. 



INDOOR facilities 

For the indoor program of driver education, a class- 
room, a psychophysical laboratory with testing devices, a 
simulator laboratory, and an office should be provided. 
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Figure 39 

Driver EducaHon Classroom and Laboratory 
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AU fauliucs i^huuIJ !x uh jhtr JirsJi fluvf i-i ihtr build- 

ing. near the garage t»r parking space fur ihe dual<untrul 
cars, and iieaf ibc dii\ ing range ifune is used. 

The retuzumaided piuccdure js lu n.ujfibjne iLe n.lasstuu:u 
ttilli ilic labuiatui\ fur a ^.unibmaUua luum uf 1 A!UU squafv 
feet { see Kgure 39 ). Where separate rooms are used, the 
classroom should he of standard sire. 

in addmun to the standard classiuum fauliiics arid 
equipment* such as chalkboard, bulletin board, desk, and 
»dtaiis, the diivei education classiuuni ihould provide facil- 
ities for the following special equipment. 

• Motion-picture projector 

• Bookcases and storage cabinets for such items as films, 
flip charts, testing equipment, and models 

• Demonstration table 

• Demonstration equipment, including magnetic traffic 
board, working models, flanned boards, model signs, 
and signals 

PSYCHOPHYSICAL LABORATORY 

The psychophysical laboratory should contain equip- 
ment needed to test the student's physical, mental, and emo- 
tional qualifications for safe and skillful driving. When the 
combined room is not used, this laboratorj- should provide 
at least 720 square feet of space, with the minimum dimen- 
sion being 24'. 

The furniture and equipment needed in the psychophysi- 
cal laboratory will indude a demonstration table, chairs, 
and worktables. Spaces should also be provided to accom- 
modate equipment for testing visual acuity, depth perception, 
color vision, field of vision, reaction time, steadiness, night 
vision, and the like. 

SIMULATOR LABORATORY 

Driver education simulators are accepted as a means of 
providing the preliminary steps to bchind-the-whecl instruc- 
tion. Because of the nature of the simulator units, facilities 
for them should be considered as permanent installations, 
preferably in a separate simulator laboratoiy. 

The size of the simulator laboratory will depend on the 
number of simulator cars to be installed. A typical 8-car in 
siallation will accommodate 450 to 500 students per year, 
and a 16-car installation will accommodate 960 to 1,000. 
The room size for 8 cars should be 24’ x 33'i for 16 cars, 
it should be 30' x 40'. 

Since the college or universitv program is one of pro 
fessional preparation, it is often dcsiraWc to have a demon- 
stration setting, consisting of a limited number of simulators 
of different makes rather than a complete instructional lav' 
out of any one make. 

The room should be clear of obstructions that might 
interfere with the projector beam, and should be provided 
with such items as a chalkboard, bulletin board, tackboard, 
and magnetic board. The cars arc arranged in a .semi- 
circular fashion, with the first row a minimum of 8 feet, 
preferably 10 to 12 feet, from the screen, and with the out- 
side cars not exceeding an angle of 30 degrees from the 
screen. The first row should have the lesser number of cars. 

A minimum of 24 inches should be allowed between the 
rows, with a 30-inch afslc down each side of the room. ,\islc 
spaces must comply with state safely codes. The projeaor 
should be located in die center at the e.\trcmc rear of the 
room, and a 6' x 8' screen should be placed in the front 
of the room. 

Manufaaurers’ specificalions for clcrtrical requirements 
should be followed. Ordinarily, the standard llO volt, 60- 
cyde alternating current is required. It should be supplied 



through a dt*uble outlet Ioca;cd in the vidain of the record 
ing unit 

.\mple soft white fluorescent-light tubes should be installed 
lu provide iUU fuoicandlcs of light at desk height. These 
tub« sliould be recessed in the ceiling and sliould have 
scniiiranducent shields 

l^astel colors should be used. The woodwork and finirh- 
iiig shouM be compatible widi the color used on the waUs. 
A rcflcctiun factor of 80 percent is needed for the ceiling, 
and 60 percent fui the waUs. The furniture should have a 
nongkre finish. Heating and ventilation should be in con- 
formance with best accepted standards. 

MOBILE LABORATORY UNIT 

X mobile laboratorv unit may be used when it is neces- 
sary to accom.modnte several locations. Since nearly all 
mobile classrooms arc 12-place units, the size of the trailer 
should be not less than 52 nor more than 56 feet long in- 
side. The inside height should be 8 feet, with a width of 10*. 

The rear of the trailer should contain 2 storage dosets, 
a teacher's desk, a chair, built-in film-storage dosets, and 
program racks. The mobile dassroom should have good 
acoustics, waterproof materials inside and out, high-grade 
tile on the floor, and windows at evenly-spaced intervals. 
For maximum safety, two 36-inch doors with safety latches 
should be located on the curb side. Like any other dass- 
room, the mobile unit should have good lighting, wiring, 
heating, and cooling sy.stems. 

The simulator cars should be arranged six on each side, 
one behind the other, with the step form of elevation for 
cars so all students can sec the screen. 

OUTDOOR .ARE.AS .\ND F.ACIUTIES 

B chin d-thc- wheel instruction provides the skills necessary 
for safe and efficient driving. Provision should be made fer 
e.\tensive experience under a wide variety of conditions. 

ON-STREET DRIVING 

An on-street driving area is recommended where traific 
congestion is not a problem. The first driving maneuvers 
should be conducted in locations such as driveways where 
there is no traffic. As ability devdops, students should get 
experience driving in situations approximating normal dry- 
ing conditions, and then, finally, in actual normal traffic 
situations. 

Blocked off streets arc sometimes used when street traffic 
is too heavy and school driveways arc not available to 
teach the first driving maneuvers. Arrangements should be 
made with the residents of the area and with police officials. 
Since advance driving skills arc laughl where other traffic 
is involved, sirccis should rot be blocked off lor an undue 
length of time. 

OFF-STREET DRIVING 

An off-strccl driving range is recommended where land 
is av ailable. Ranges should be laid out to simulate most 
physical situations associated with driving, such as. traffic 
signs, signals, and other control devices, parallel and angle 
parking; upgrade and downgrade situations, and simulated 
emergency situations. Space should allow for needed skill- 
test maneuvers Different types of road surfaces should be 
provided. If night classes arc conducted, the area should 
be lighted. The size of the driving range should be no 
smaller than 350' x 450'. 
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The multiple-car driving range has the advantage of ac- 
commodating several cars simultaneoush' under the super- 
vision of one teacher, thus reducing the per-student cost. 
With this type of range, communication between the instruc- 
tor and students is accomplished by means of radio or 
public-address system. 

The following is a list of recommended equipment and 
facilities for the olF-street dii'ving range: 

• Curbs for parking practice 

• Intersections for various turn maneuvers 

• Gravel area for driving and tuiTi maneuvers 

• Streets marked properly 

• Streets that are both wide and narrow 



• All signs— traffic-contiol signals, stop, warning, yield 
the right-of-way, regulatory, guide, and information 

• Upgrade and downgrade roadways 

• Simulated road surfaces— concrete, asphalt, and gravel 

• Muddy surface for emergency situations 

• Stanchions, guide-on, etc., for maneuvers 

POLXTS TO REMEMBER 

• Determine the needs of the student and the objectives 
of the program 

• Provide as many realistic situations as possible 

• Design the driver-training area equal to the best facili- 
ties available 
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Chapter 12 



OFFICES AND ADMINISTRATIVE UNITS 



In planning college and univexsiU facilitici. fui health 
education, physical education, recreation, and athlctios, care 
ful consideration should be given to the administrative func- 
tions rvhidi take place in conducting these programs. Essen- 
tial facilities related to administration in these program 
areas include: 



• Administrators’ offices 

• Faculty offices 

® Secretarial and clerical 
offices 

• Reception and waiting 
rooms 

• Office staff workrooms 



Student sports acii\ ity 
offices 

Conference rooms 
(or lounges) 

Staff locker, shower, and 
rest rooms 
Toilet rooms 
Storage rooms 



OFFICES 

Though not an infallible standard, e.\amination of con- 
temporary American colleges and universities discloses that 
there is a ratio of approximately one full-time (or the equiv 
alent) faculty member in health education, physical educa 
tion, recreation, and athletics for every 275 full-time stu- 
dents, particularly where the traditional required, intramur- 
al, intercollegiate athletic, and recreation programs arc 
offered. This ratio would be smaller where graduate pro- 
grams and research arc emphasized, or where professional 
preparation in health education, physical education, and 
recreation is a major function. 

A large number of the working hours of a faculty mem- 
ber are spent in his office where he can carry on a variety 
of aaivities related to his tcaching-ccaching-administrativc 
funaions. Thus, each full-time faculty member should have 
his own private office. This office should be quiet, attraaivc, 
comfortable, and funaional. It should provide security, a 
reasonable amount of storage space, and it should enhance 
the dignity and efficiency of the occupant. 

The individual office should be a minimum of 100 
square feet in size. A larger office is an invitation to house 
more than one in the room, and thus destroy privacy . Care- 
ful thought should be given to the location and arrange- 
ment of doors, windows, telephone, electrical outlets, inter 
communication facilities, storage facilities, lighting, and 
units for heating, ventilation, and cooling. 

Each faculty member's office should provide space and 
arrangements for the following items; 

• A large work desk, with lock 

e A comfortable desk chair 

• A four-drav;cr filing cabinet or credenza 

• Bookshelving for 200 volumes 

• A side chair 

• A compact storage cabinet or built-in closet 

Air-conditioning is recommended in warmer climates in 

view of the trend toward year-round operation. 

Offices should be located in an area free from general 
traffic noises. Careful consideration should be given to 
acoustics, including the transmission of sound through the 
walls and air-supply system. Without sacrificing privacy. 



the fucyltv member’s office should be close to his teaching 
station and secretarial scixiccs. Office taipeiing is desirable 
for good acoustics, decor, and faculty morale. 

AD.ML\TSTR.\TORS OFFICES 

The same elements listed above apply to the office of an 
administrator. It should be a minimum of 200 square feet 
in size. It should have easy access to the secretarial area 
and still have the necessary' privacy . 

A large facility may contain a suite of offices with ac- 
commodations for several administrators. Administrative 
offices should be provided with private toilet roomr. 

FACULTY LOCKER-SHOWER ROOMS 

Where the number of faculty members e.xceeds eight, 
tliought should be given to a faculty locker-shoncr room. 
Such an area should :ontain shu'wcrs, a toilet, and an indi- 
vidual dressing locker for each faculty member. Compar- 
able facilities should be provided for both men and w omen. 

secretarial and CLERICAL OFFICES 

Where a college or university operates an extensive pro- 
gram in health education, physical education, recreation, 
and athletics, one secretary or clcrk-typist for each three 
full-time faculty members is considered minimum. Antici- 
pated growth should be given cardul consideration in facil 
ity planning. 

A centralized "main office’ is generally the rule in admin- 
istrative arrangements. However, in large operations, there 
is much to be said for dispersing the secietarial and clerical 
offices according to their funaions (c.g., intercollegiate ath- 
letics, intramural sports, health education, men's physical 
education, women's physical education, and recreation). 
Personnel working in these offices perform, in varying de^ 
grccs, ihe following duties; 

• Aa as receptionists for .students, faculty , visitors, sales- 
men, press representatives, and the like 

• Take and transcribe diaation, and perform a variety 
of typing chores 

• Receive and rcdirea telephone calls 

• Receive and distribute mail and other communications 

• Answer written correspondence 

• Schedule appointments, and, in general, 'keep track" 
of faculty 

• Operate a variety of office machines, such as duplica- 
tors, mimeograph madiincs, ditto machines, and com- 
puters 

• File department papers, correspondence, forms, and 
other materials 

• Transaa certain business operations, sudi as book- 
keeping and accounting 

• Prepare copies of class tests and other teaching mater- 
ials as needed in courses 

• Dispense tickas for speaator events 



CuUKuK AM* I MViiRsm” KlcnniKii til JUK 



The i>ecrei4iMl and Jcljwl s1*uu!dl« lC4}>wf»at»lv 
ptumiiiciit «iud but i>Iiu4tcd i»u*t*iiu entuuj 

4 gw ai*d luitciiDi^. Thn i^liwuld uCl as buffet 

;ireas fui ladix^dual fatuh\ fiicml»crs. Tlic itifnbiaaliuii 
reccpuuij luuiiK'ffice aiiaiji^enic^il has *uuch tu cuUimend 
lU but there is some risk that the reception function may 
make it difficult to carry out the oilier necessary* duties of 
a secretary or stenographer. 

Reception rooms or ureas should be large enough to 
accommodate one caller for each faculty member whom the 
office serves, but should be a minimum of 200 square feet 
in size. The reception room should have a dignified and rc- 
la.\ing atmosphere. It should be separated from the office 
employees by a counter or partition, but be constructed to 
enable the receptionist to observe those coming into and 
going from the reception area. The counter can also serve 
as a worktable over which many transactions between the 
secretaries and others can take place. Space for such items 
as chairs, small tables, and a coat rack is necessary in tf.e 
reception area. Carpeting in this area is conducive to quiet- 
ness and an air of dignity. 

In a larger office, where two or more emplot’ees are sta- 
tioned and the reception function is distracting to emplo}’ees 
engaged in other work, it may be desirable to separate the 
reception area from that used for secretarial or clerical 
v;ork. In such case, a separate but adjoining office space 
should be provided for secretarial or clerical employees. 

The secretarial office should provide ample space for a 
work desk, filing cabinets, built-in closets or storage cabi- 
nets, a typing station, and a worktable or counter. Secre- 
tarial and clerical employees should have operating space 
of at least 120 square feet per person, exclusive of the recep- 
tion and storage areas. 

The telephone should be located at the receptionist's desk. 
The combination telephone, with telephone-intercom e.xten- 
sion phones to each office, is recommended. Incoming calls 
should signal only the receptionist. She should receive all 
calls and route them to the proper person. Faculty offices 
should be equipped with extension phones providing inter- 
communication and conference features. All telephones 
should facilitate privacy and convenience. 

Individual mail boxes should be provided for each key 
person in the building. These boxes should be readily ac- 
cessible, should be constructed so that mail and messages 
can be easily placed in them, and should provide the pri- 
vacy and security normally expected. 

WORKROOMS 

In smaller administrative suites, a workroom is a neces- 
sity. It can house machines, such as duplicators, mimeo- 
graph macliincs, ditto machines, and calculators, and pro- 
vide space for operating them. Shelving for paper storage, 
and space for stcndl files is desirable. Although the loca- 
tion of the w’orkroom is important, it should not occupy 
prime space. It should be immediately accessible to the office 
workers and dose to the reception room. A toilet room 
with one hand lavatory and one water doset should be ad- 
jacent to this workroom. 

CONFERENCE ROOMS 

At least one conference room should be included in the 
plans for a modern physical plant designed to sciac the 
health and safety education, physical education, recreation, 
and athletic programs. Such a conference room should pro- 
vide a minunum of 15 square feet offioor space per occu 
pant under peak-load conditions. This room might also be 



used as a staff luungc, a Mudeiit facullv meeting iuom, a 
reading rui.in,. and a film \iei\ing ruoni. The visual, thei 
rnal, and acuustlcal env iionment should lie balaaced. An 
efficiencA kiichcnaie adjacent !u the eonfeience room mav 
be desired. Chapter lU cunt.* ins further details on facullv 
lounges. 

STORAGE AREAS 

An easily -accessible and secure storage area is desirable 
rn ihc admmistraiive unit. Tliis area should provide Storage 
for relatively small, but possibly valuable, items of equip- 
ment and supplies, such as: 

• Films • Office supplies 

• Books and periodicab • Retainable records and 

• Projectors documents 

Ideally, this storage area should be located so as to be 
under the surveillance of the office personnel. 

ATHLETIC TICKET OFFICE 

If the facility housing administrative pcrsoiinei also con- 
tains spectator facilities, or serves a spectator ticket-dispens- 
ing function, this area should be isolated from the other ad- 
ministraUve units without losing close communication with 
them. It is important that the athletic ticket office serve a 
crowd at a contest expeditiously and, in so doing, not dis- 
turb the other administrative facilities and functions in the 
building. This office can serve effectively as both a working 
office and a ticket booth. 

The ticket office needs to be planned for a continuous 
advance sale of ticket‘d Those coming for service should be 
in easy view of the ticket-office personnel. To provide secur- 
ity for money and tickets, a vault or safe should be built 
into the facility. Drawers for money should be built into the 
counter. A glass window wall with speaker openings and 
curtains which can be drawn for priv’acy should be pro- 
vided. 

FACILITIES FOR GRADUATE ASSISTANTS 

Graduate assistants (or teaching fellows) are becoming 
more numerous on college and university campuses. It is 
important that seme plans be made for their accommoda- 
tions. Ideally, each should be provided a study or work 
cubicle. Privacy and quiet should be prime objectives. The 
cubicle should be of sufficient size to accommodate a small 
study desk with drawers and a work chair. If planned care- 
fully, individual cubicles of 50 to 70 square feet per uerson 
can provide adequate study and office space. Good light- 
ing, ventilation, and security are ^actors worthy of consid- 
eration in planning. The offices for graduate assistants 
should be near the faculty offices. 

STUDENT AaiVITY OFFICES 

More and more colleges and universities are making 
provision for such student-directed recreation programs as 
sports clubs, intramurals. WRA's, and WAA's. If this is a 
policy, offices within the administrative unit should accom- 
modate these activities. 

The size of each office should be a minimum of 100 
square feet per function assigned. It should be arranged to 
house a desk, files, storage, and a telephone. 

It should be determined if a regular or a Dutch door 
will best serve each specific office from a traffic corridor. 
A workroon» for mimeographing, sign making, and similar 
activities would be desirable. 

These student activities may be more properly grouped 
togcihcr and removed from other college administrative 
activities. 
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OTHER SUGGESTIONS 

The fjjrm t»f administrative units in health and safety ed- 
ucation, physical education, athletics, and recreation will 
vary with the needs of die particular college or university. 
Some common organizational arrangements which affect 
the design of facilities in these areas are as follow s: 

• The administration of intramural athletics can be sepa 
rated fiom other traditional administrate e units. 

• The teacher -education function can be separated into a 
self-contained administrative unit. 

• Intercollegiate athletics, with peculiar and distinct func- 
tions, often lends itsdf to a separate administrati\ c fadl- 
ity. 

• Graduate programs in health cdMcation, physival cduca 
ticn, and recreation can frequently be accommodated 



best as a separate administrative unit with a separate 
facility. 

• The nature of men’s and women's physical education 
programs frequently requires separate but coordinated 
facilities to best achic\'c their respective purposes. 

• Combinations of die above are sometimes feasible and 
can be grouped in a siiiglc facility. 

The centralizing of faculty offices may tend to improve 
morale, communications, and unity of purpose. This may 
be of more i.iipuriancc than separating faculty members 
So as to locate them nearer to tlicii teaching stations. 

Single offices, even though small, are preferred to shared 
offices. 

Offices related to health education, physical education, 
recreation, and athletics, arc comparable to those of other 
administrative units of the college or university. Thus, the 
same levels of quality are applicable. 
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Chapter 13 



RESEARCH AND TEACHING LABORATORIES 



fuLilitlcb arc Lccuiulng incrcaiiiigh inipurtant 
in colleger ai‘d luni\cri.itic^. In ihe lor new ideas and 
in the xcc\aminatit»n u! old oncs^ icscaich pla_\s an niipui 
itant rule. IIowe\ci» it niust he lemembcred that the acquisi 
tion of research facilities and cquipinent docs not guarantee 
that xaluable research will be conducted. Facilities and 
equipment arc onK tools that mu.s£ be used in an clTeciixc 
manner if meaningful results arc to accrue. An inquiring, 
open minded attitude must be maintanicd or the contribu 
lions from the u>e of research tools will be meager. 

It is impossible to list the research tools that ain one 
individual ir.\ cstigator will want to use in doing research. 
A laboralorv, in a sense, takes on the pcrsonalitv of the 
one who is in charge of the research being conducted there. 
The mature investigator will \cr} freqacntl) develop his 
own icsearch equipment or modify apparatus already in 
e.\istcnc‘;. -\lso. the equipment to be used determines to some 
extent the facilities in w hich it will be housed. 

The very nature of investigation and incestigators de- 
mands freedom to w ork in almost any direction. The listing 
of facilities and equipment tends to stifle this freedom— to 
stereotype the work being done. The investigator himself 
is the only person in a position to determine his own inter- 
ests and the directions which will produce the most valuable 
results. Hence, only he can judge what kinds of facilities 
and equipment will be needed. The strength of research lies 
in diversity of approach. 

Despite the wide diversity in research tools, there are 
some facilities and equipment which are commonly used in 
laboratories for research in health, physical education, and 
recreation. A list of mariufacturcrs (including addresses) of 
research equipment appears in Appendix I,. 

Some aspeas to be kept in mind in planning research 
facilities, and how these facilities can be utilized most effici- 
ently will be suggested in the first section of this chapter. 
The second part contains typical types of laboratories asso- 
ciated with departments of health, physical education, and 
recreation, or those which might be expected to be developed 
in the future. 

GENERAL CONSIDERATIONS 

There arc a number of general considerations which will 
have an important bearing in determining specific labora- 
tory rcquircmcnt.s. 

AIMS OF THE INSTITUTION 

The nature of the educational institution and its objectiecs 
and function will determine in large measure the type, num- 
ber, size, and rclaticc importance of research and teaching 
laboratories in the department of health, physical education, 
or recreation. In junior colleges, or in four year institutions 
in whicl) only service courses comprise the department offer 
ings, elaborate, sophisticated research lahorat«'ries will scl 
dom, if ever, be required. However, laboratory experience 
may be desirable a.s a part of a health education or other 
course. Likewise, some testing equinment may be required 



for use in the gymnasium or on the playing field. Further- 
more, there are liberal arts colleges and otlicr research- 
oriented institi‘ti«ms whose undergraduate curriculums re- 
quire that the student have research experience. In such 
insihutions, it is not unreasonable to ex pea the department 
of health, phy sical education, or recreation to provide lim 
ited research facilities and supervision of seleaed research 
aaivities. 

In colleges and universities offering professional prepara 
tion in health education, physical education, or recreation, 
there is, of course, a greater need for the decelopment of 
research and teaching laboratories. This is particularly true 
where graduate curriculums exist in these areas. Such facil- 
ities are required not only to provide experience and train- 
ing for students, but also to attraa and raain capable re- 
search scholars. Therefore, it is not possible to decide on a 
'per student’ basis what kinds of laboratories, or even, in 
many instances, how many square feet of laboratory’ space 
should be provided. The character of the institution and the 
interest and ability of its faculty must be taken into account 
before decisions are made on these matters. 



TEACHING AND RESEARCH LABORATORIES 

In the early stages of professional preparation of students 
in departments of health, physical education, and recreation, 
small research laboratories served as teaching laboratories 
in the condua of various undergraduate and graduate 
courses. It is still necessary and desirable to use research 
laboratories for presenting occasional demonstration ex- 
periments in the teaching of classes. However, this cannot 
be a frequent praaice in a produdive research laboratory, 
especially when the classes contain more than just a few’ 
students. 

Separate teaching laboratories should be provided tc 
handle laboratory sections of various courses. There is no 
reason w’hy the same teaching laboratory cannot be utilized 
for conduding some of the laboratory sessions in a variety 
of courses, including tests and measurements, physiology of 
exercise, and biomechanics. At least one such teaching lab- 
oratory’ should be available which is equipped with station- 
ary lab tables containing gas, water, and electricity. Hoods 
for the Bunsen burner, cabinets for storing small pieces of 
equipment, and a conneding supply room are also essen- 
tial. Closed-circuit television receivers are desirable. The 
laboratory can be designed to accommodate equipment used 
in conduding experiments with animals and human beings. 

Frequently, the teaching laboratory can be equipped with 
durable, inexpensive, and easily -serviced apparatus where 
students can carry on experiments individually or in small 
groups. While such equipment may not provide the degree 
of precision expcded of sophisticated research apparatus, 
it is generally accurate enough to present desirable princi- 
ples. A space of approximately 1,000 square feet, witli a 
12-foot ceiling, is generally large enough to accommodate 
a class of 20 students. 



KKSK,\KCJI AND m\t:niNt; L\liuk-V^•1{I^-S 



A ^aiull g\-mnu6ium c»f a|ipiu\imatcl\ 2.1UiU mj[uuk fen 
or more, with a ceiling height of 24 feet, may funeiiun as 
anotlier icadiing laboratory for conducting other kinds of 
experiments. This lacility is useful for instructional pur- 
poses and for the student t-^ gain experienre in administer 
ing tests and taking measurements. Such a facility should 
be free of obstructions so that fitness or sports tests ma\ 
be safely administered. Walls should be fiat, without orna- 
mentation or equipment, to permit wall-vollcy tests to be 
conducted. Such items as chinning bars, mats, and volley- 
ball standards should be available for administering a wide 
variety of sports and other tests. 

As the fields of health, physical education, and recreation 
advance in maturity as disciplines, it is probable that lab- 
oratory e.xperience will replace some of the course lectures, 
particularly in courses at the graduate le\’el. This will in- 
crease the need for leaching labs as well as research labs. 
Graduate students should have considerable laboratory’ e.x- 
perience before they embark on the collecting of data for 
the writing of a doctoral dissertation. 



INDIVIDUAL LABORATORIES 

Several forces are acting to accentuate the role of the 
research investigator in colleges and universities. The avail- 
ability of funds, greater specialization, increased research 
encouragement from the administration, and competition 
for university faculty have all had a positive influence on 
the place of research. The recent interest within the fields of 
health, physical education, and recreation in developing a 
body of knowledge, and the development and e.\pansion of 
graduate programs in these fields have also created a great- 
er demand for research facilities and trained investigators. 

A few years ago, there was rarely more than one faculty 
member in these fields engaged in research, even in large 
departments or schools. The picture is changing so rapidly 
that now a sizable proportion of some faculties are doing 
research— sometimes several faculty members sharing a com 
mon interest or specialty. This is similar to conditions 
which have existed for some time in many other disciplines. 
Provisions must be made for this development. 

It should be recognized that often each investigator will 
require a laboratory cr research fadlity for his own use, 
even though it may be modest in scope. Investigators who 
are likely to make the greatest contributions in research are, 
for the most part, independent thinkers, and must function 
on their own much of the lime. This is not to imply that the 
investigators should not be expected to share major fadli 
ties, expensive apparatus, or supporting services. But each 
*cook* can be expected to desire at least a small ’kitchen' of 
his own. 

Joint appointments, in which a faculty member holds an 
appointment in more than one department, are increasing 
in number in departments of health, physical education, 
and recreation. Provisions should be made for some faculty 
members to do research in other departments, and, con- 
versely, members of othcj departments may be e.\pected to 
use some of the health, physical education, and recreation 
research facilities. 

A related development is the organization in many large 
universities, of centers at institutes for research which cut 
across departmental lines. There arc a number of advan 
tages to such organizational setups, including the cross 
fertilization of disciplines and the sharing of elaborate facil- 
ities and expensive apparatus. In the planning of research 
facilities for health, physical education, and recreation, the 



existing as well as the proposed institutes on the campus 
should be investigated. 

SERVICE FACILITIES TO BE SHARED 

Although there is a need for individual research labora- 
tories, some facilities lend themselves to shared use. A work- 
shop supervised by a capable niadiinist or other skilled 
worker is an essential ancillary facility in institutions where 
considerable research is being conducted. If the research 
productivity of the health, physical education, and recrea- 
tion unit is sufficiently great, there is justification for hous- 
ing and supporting this type of ancillaiy’ facility in this 
unit. If, however, research and laboratory teaching is done 
on a smaller scale, the facility may be shared by other 
units in the coUege or university, or such services may be 
purchased as needed. 

If a workshop is planned, llOv and 220v elcctri, ,ur- 
rent with good ground connections should be made av’ail- 
able. Oversize doors should be provided as well as a good 
ventilation system so that sawdust and other pollutants will 
not become a hazard or annoyance. Cupboards with locks 
should he in ample supply to .store hand tools to prev’cnt 
their being stolen or misplaced. Since considerable noise 
may be generated, the workshop should be isolated from 
other facilities where quiet work is being done. There should 
be a minimum of 80 footcandies of light on the task being 
performed. The room should be at least 500 to 600 square 
feet in size, with a ceiling height of 12 feet. 

Another unit which lends itself to shared use is a data- 
processing center. This may be a small room housing a few 
desk calculators which are available for use by various 
faculty members, graduate or undergraduate students, and 
nonacademic personnel. On the other hand, the facility may 
be expanded to include card punching and sorting equip- 
ment, tabulators, collators, and magnetic or punch tape 
equipment. There may also be computet consoles which 
connect by telephone or other lines ic a large centralized 
computer on the campus, or even at other institutions. Com 
puter consoles located in various buildings on the campus 
will be the most common way of providing computer ser 
vices at large universities. Punch cards or tapes will not 
have to be transported across the campus with the use of 
this arrangement. 

Regional electronic library services are being planned 
for various locations in the United States. Provisions should 
be made for making use of this service. 

The installation of punch-card and computer equipment 
requires the in.stalIation of large dccirical conduits, good 
ground connections, and oveisize doors. A great deal of 
heal may be c.\pcctcd to be generated by the clearonic 
equipment, so some means of dissipating this heat w’ill be 
required. Space should be provided to permit direa access 
to each piece of equipment for servicing. Since considerable 
noise is developed when data-proccssing equipment is in 
operation, acousiicdl treatment of ceiling and walls is es- 
sential. The division of the area into smaller rooms with 
soundproof walls helps reduce the noise problem. 

Other specific facilities may service a number of invcsiiga 
tors. For example, the cost of such facilities as an environ- 
mentally -controlled treadmill room, or hot or cold room, or 
a barometric chamber is generally so high that only one 
such facility may be available la one institution, and thus 
must be shared. A photography dark room, which is an 
essential provision for a biomechanics laboratory, may also 
be needed by other scientists using a photographic recorder, 
or by someone teaching or doing research on posture. 



95 



COIXEUE ANU I'NlVERSm' EACIUTIES GUIDE 



The dark room, for obvious reasons, should noi have an 
outside wall with a w indow. Therefore, good forced ventila- 
tion is essential. The room should be provided with run- 
ning water, sinks, ample wall cupboards, and a generous 
Supply of duplc-v electrical outlets ( llOv ). The recommended 
room Size is 225 square feet or more, with a 12-fool ceil- 
ing. 

A number of researchers and teadiers have need for 
graphic services for preparing materials for publication, fur 
presentation at meetings, and for instruction. The types of 
cameras should be provided which can produce a 3- l/T” 

4* slide m a matter of a minute or two at little cost. Dupli- 
cating equipment may also be housed in this facility. 

If the needs of the department are sufficiently large, a 
full-time or part-time person may be required to prepare 
graphic materials, h. room used for this purpose should be 
well lighted— a minimum of 80 footcandles is recommended— 
and should have large w’all cupboards for storing drafting 
and some camera equipment. A room w’ith a minimum of 
400 square feet and a 10-foot ceiling height will provide 
sufficient space for the usual requirements of this facility. 

SUGGESTIONS FOR PURCHASING EQUIPMENT 

The manufacturing of research equipment has become a 
very competitive business. As a result, there is frequently a 
variety of the same kind of equipment available. Before 
purchasing larger expensive units, it is worth the time and 
effort to investigate carefully the various makes. The annual 
meetings of professional societies generally include exhibits 
by manufacturers of research equipment appropriate to the 
particular area of investigation. For example, equipment 
and installations used for research in biological or health- 
oriented laboratories are exhibited at the annual meeting of 
the Federation of American Societies for Experimental Biol- 
ogy- 

In considering particular pieces of equipment, one should 
consider; (1) wh^er students are to use the equipment; 
(2) what service the company is willing to provide and 
where the service centers are located; (3) whether the equip- 
ment is electronically compatible with other equipment now 
in use or contemplated (often it is more economical to pur- 
chase units that match others from the same company so 
that the responsibility for servicing them rests with one com- 
pany); (4) what power supply is needed; (5) ease with 
which the instrument may be calibrated; (6) portabuity of 
the equipment; (7) initial and annual servicing cost; and 
(8) noise, vibration, and heat generated by the equipment. 
Unbiased answ’ers to many of these questions can some- 
times best be found by having discussions with other scien- 
tists who have used such installations. 

OFnCE SPACE 

Individual offices for the various faculty members and 
graduate students involved in research should be located 
convenient to the various laboratories. The installation of 
one or more rooms to be used for quiet work (e.g., calcu- 
lating or reading) is helpful. 

MOBILE LABORATORY 

It is a basic axiom in research that data should be col- 
lected from a representaUve sample of the population to 
which the results are ultimately to be applied. For the sake 
of convenience of graduate students and professors, college 
ftreshmen have become the greatest tested population of the 
country. However, if educators are to learn about ten-year- 
olds, it is generally necessary to study and test ten-year- 



olds. It is often more convenient to take rcscarcli apparatus 
to die .schools, camp.s, Y.MCAs, and other agencies than to 
bring the subjects to the laboratories. Hence, in planning 
research facilities, serious thought should be given to the 
development of a mobile laboratory. The trend to eliminate 
laboratoi)’ schools makes the consideration of a mobile 
laboratory more urgent. 

Trailers, campers, trucks, and other vehicles— even rail- 
road cars— have been converted into mobile laboratories. 
Often the use of o. field generator is necessary to provide 
current for operating mobile-laboratory equipment. It is 
surprising how much equipment can be compactly installed 
in a mobile facility. 

SPECIFIC LABORATORY FACILITIES 

The information about laboratories listed in this section 
comprises only suggestions of how research facilities might 
be organized. Obviously, the character and organization of 
the institution itself will be an important factor in determin- 
ing how facilities arc to be organized and administered. In 
one institution, for example, health education may be the 
responsibility of a School of Health, Physical Education, 
and Recreation. In another, it may be die responsibility of 
the School of Public Health. In one university, exercise 
physiology is taught in die Department of Physical Educa- 
tion. In another, this responsibility rests with the Depart- 
ment of Physiology. 



MEASUREMENT AND EVALUATION 



Much of the so-called practical or applied research will 
be conducted in the gymnasium, swimming pool, and other 
indoor and outdoor activity areas. This means that in order 
to utilize measurement and evaluation equipment effectively, 
the regular activity areas must be planned and constructed 
in suck a manner as to facilitate the conduct of research. 
For example, many skill tests are administered with the use 
of some type of wall volley as a part of a battery to mea.s- 
ure skill in a certain activity. Therefore, it is important to 
construct the walls of a gymnasium so that present tests as 
well as those developed in the future may be utilized. 

Consideration should be given to the attachment of spe- 
cial equipment to walls and ceilings, such as jump boards, 
ropes, and strength-measuring device.^. Grids could be paint- 
ed on the w'alls of the gymnasium as well as on tne wall 
of a diving well in the swimming pool in order to measure 
distance and height when analyzing movement. 

Much of the research equipment needs tc be portable so 
that it can be moved to the action areas. This means that 



proper electrical outlets and suitable acoustical treatment 
of these areas must be planned for in advance. 

These laboratories will contain the equipment that will 
be used at the elementary, junior, and senior high school 
levels. Physical education teachers at these levels should 
be encouraged to make use of some of this equipment on 
the job. 

The following items of equipment are representative of 
the kind used in this type of laboratory: 



RGS equipment 

• Sphygmomanometer 

• Stethoscope 

• Audio-electronome 

• Visual-electronome 

• Mechanical metronome 

• Chest calipers (small) 

• Purdue pegboard 



• Sliding calipers 

• Minnesota Block Test 

• Tensiometer 

• Back and leg dynamometer 

• Electric chronometer 

• A video-tape recorder with 
playback attachment 

• Skinfold calipers 
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¥ linc^'n Osercfrky test ¥ Elgin cxerdse tabic 
kit ¥ Stop watches ( lOUth of a 

• Slide rules second) 

• Stadiomc'ter • Multiple angle testing uni' 

• Automatic performance • Storage cabinets (adequate 

analyzer for equipment, metal, 18“ x 

• Hand dynamometers 36% with locks) 

• Muscle tonometer 

An instructional laboratory in the elementary school 
should contain facilities and equipment which could be 
used to provide opportunities for the development of the 
child's body from the waist up, and, at the same time, be 
used to measure his ability to lift his own weight, as is 
done in chinning or climbing. The following pieces of ap- 
paratus are suggested: 

• 4 pairs of climbing ropes 

• 4 pairs of climbing poles 

• 4 pairs of swinging rings 

• 1 wall adjustable horizontal 
ladder 

• 1 set (3 sections) of stall 
bars 

These pieces of apparatus will provide repeated opportuni- 
ties for a class of 32 children to participate within a period 
of 25 to 35 minutes. 



BIOMECHANICS (KINESIOLOGY) 

There are many areas in the field of biomechanics in 
which research may be conducted. The type of research 
may range from cinematography to human engineering. 
If there is a physiology-of-exercise laboratory available, ex- 
perimentation may take place in which the equipment from 
this laboratory is utilized jointly with the exercise physiol- 
ogist, or used separately by tlie kinesiology researcher. 

In cinematographic research (especially time lapse and 
high speed), a room 30' x 30', with a ceiling height of at 
least 24', is a necessity. Overhead, side, and beneath grid 
screens are needed. Special cameras whose speeds vary from 
48 to several hundred feet per second are useful. Special 
film readers and projectors should be provided in order that 
accurate measurements may be made. The use of special 
mirrors to reflect images is also recommended. 

Equipment representative of the type used in this kind of 
laboratory is as follows: 

• Polaroid land camera (motor-driven) 

• Bolex and Kodak reflex camera (motor-driven) 

• High-speed camera (motor-driven) 

• Stroboscopic equipment (including single and multi- 
flash units with strobolume and strobotac parts) 

• Graphic view camera for use with stroboscopic equip- 
ment 

• Force plates 

• Multichannel recorder with high frequency response 

• 35 mm reflex camera 

• Video-tape recorder with two channels and with play- 
back » apacity 

• Strain gauges and associated equipment 

• Oscilloscope 

• Electronic counters 

• Amplifiers 

• Two metal storage cabinets (approximately 18" deep 
by 36" wide) with locks 

• Turntables 

• Bolometers 



• Reaction measuring devices 

• Taxiometers 

• Sargent jump and reach boards 

• Antliropomctric devices 

• Electromyograph facility (In addition to cle'lrodes 
and a multichannel recorder with appropriate ampli- 
fiers, the room will normally have to be enclosed with 
copper screening or other material to eliminate electri- 
cal interference.) 

Special simulated game areas may be constructed so 
that a true picture of a performer in action maj be studied. 
This may mean that a miniature running track is devel- 
oped, as well as other similar replicas of playing areas. 
Nets and other de\ ices may need to be used to catch ob- 
jects or to prevent them from traversing the customary 
distance. 

PHYSIOLOGY OF EXERCISE 

In planning facilities for research in the area of physiol- 
ogy of exercise, it is well to anticipate that research with 
animals as w’ell as with human beings may be conducted. 
Although most of the interest of physical educators is in 
applied research in which human subjects can be used, 
nevertheless, much valuable w’ork can be done inexpensive- 
ly with dogs and smaller animals. Equipment is available 
for exercising many kinds of animals. The effects of either 
forced or spontaneous exercise may be studied. Some sug- 
gestions for facilities in this area are given below. 



EXERCISE ROOM (HU.MAN BEINGS) 

An area of at least 40' x 40', providing a minimum of 
1,600 square feet of space, should be provided for the ex- 
ercise room for human beings. 

The most popular methods of standardizing exercise in 
human beings are as follows; ( 1 ) by means of a motor- 
driven treadmill, bicycle, or other ergometer; and (2) step 
tests of various kinds. 'The exercise room should be large 
enough to accommodate all of the needed equipment. There 
should be space for five technicians as well as for scientific 
instruments (e.g., a Tissot tank). 

Since some noise and vibration result when the tread- 
mill is operating— and some treadmills are quite heavy— it 
is well to locate this room on the ground floor, with provi- 
sions for reducing noise. The treadmill should be installed 
in a pit (and even on a pad to help further reduce noise), 
if possible, with space in the pit for servicing. 

The room should be air-conditioned, with control over 
temperature within a ±1-1/2 degrees Fahrenheit, and con- 
trol over humidity of ±5 percent. Electric current (llOv 
and 220v) should be supplied through numerous outlets. 
A large thermopane observation window should also be 
installed. 

A room 20' x 25', with a ceiling height of 12 feet— to 
allow for walking, running, or riding a bicycle up a grade 
on the treadmill- is generally sufficient. If the treadmill is 
not installed in a pit, the ceiling may- have to be higher. 
It is usually desirable to have connecting cables, including 
voice communication, to space adjoining the exercise room 
so that desirable data can be recorded outside the room. 
The kinds of equipment found in the exercise room, in ad- 
dition to exercising apparatus, might include; 



Multichannel paper 
recorder 

Tape recorder (multi- 
channel) 

Gas meters 
Cot 



Telemetering apparatus 
Electronic gas analyzers 
Douglas or meteorological 
bags 

Barometer 
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MOTOR tEARNING AND PSVCHOLOGy OF SPORTS 



The number of auahtical rooms will tlcpriul upon the 
extent ol the research being conducted and the number of 
investigators involved. These rooms should be a minimum 
of 2U' X 20 ' each, with a ceiling height of 10 feet. Thev 
should be air-conditioned and should contain the benches, 
cabinets, sinks, fume hoods, and air, gas, and electrical- 
current supplies iisuallv found in laboratories of this tv pc. 
The tvpical kinds of equipment used in these rooms include. 

• Chemical gas analyzer • Centrifuge 

• pH meter • Microscope 

Analytical balance • Autoclave 

Still • Glassware 

Spectrophotometer • Bunsen burner 

Refrigerator or freezer • Desk calculator 
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This room should be similar to the exercise room for 
human beings except that it may be smaller— 300 to 350 
square feet, with a 10-foot ceiling. Treadmills for exercising 
dogs or smaller animals are no larger than half the size of 
human treadmills. Ventilation should be adequate to mini- 
mize odors and to discharge air. This air should not be 
permitted to circulate to other rooms. Terrazzo or otlier 
suitable floor surface, with ample drains to facilitate clean- 
ing, should be provided. The equipment to be used should 
be similar to that found in the exercise room for human 
subjects. 



ANI.MAL HOUSING ROOMS 

Cages for small animals should be m racks on casters 
to facilitate their transfer to a steam room. The steam room 
for cleaning cages should be on the same level and as close 
as possible to the housing room. The animal rooms should 
all hav'e adequate ventilation to minimLie odors, and the 
air should not be recirculated to other areas. The rooms 
should be air-conditioned and without natural light. Lights 
should be vmporproof, and automatic light control should 
be available. The electric current supply to this room, as 
well as to refrigerators and freezers, should be connected to 
an alarm at the plant department sc that if u power failure 
occurs, this will be known immediately. An automatic re- 
corder for continuous recording of temperature and humid- 
ity should be installed. Terrazzo or other suitable floor sur- 
face with adequate mudcrock drains should be provided. 
All surfaces should be glazed, and there should be a sill 
cock for hosing down the room. Only food, water, cleaning 
supplies, a scale, and a few other pieces of equipment are 
normally kept in the animal housing room. 



ADDITIONAL FACILlTlIvS 

In many departments, additional major facilities may be 
required. Because research in exercise physiology is closely 
related to research in environmental physiology and nutri- 
tion, the following facilities may be needed: 

• Barometric chamber (with space for controlled exer- 
cise) 

c Hot room (with space for controlled exercise) 

• Cold room (with space for controlled exercise) 

• Diet kitchen 

• Flow through water tank for studying energy metab- 
olism during swimming and rowing 

• Isotope storage, handling, and counting equipment 



Much of the research equipment found in psychology, 
physiology of exercise, and kinesiology (biomechanics) 
laboratories can be utilized in conduaing research in motor 
learning and psychology of sports. However, it is necessary 
to have a separate room or facility, at least 30’ x 30*, with 
a 12-foot ceiling. 

The arrangement of the equipment in the room will de- 
pend on tlie research underway at tlie moment. In any 
ev'cnt, the electrical devices that are used should not be con- 
stantly moved or they will become unusable. 

Some of the equipment which might be included in a lab- 
oratory for research in motor learning and psychology of 
sports is as follows: 



Multichannel recorders 
Standard electric clocks 
Interval timer 
Steadiness units 
Muscle stimulator 
Electronic counters 
Variable pow-er supply 
Voltage stabil’zer 
Battery charger 
Seashore test 



• Electronic kits 

• Audio amplifiers 
r Microphone 

• Audio oscillator 

• Oscilloscope 

• Telemetry transmitter 

• Telemetry receiver 

• Magnetic tape recorder 

• Storage cabinets (metal, 
with locks) 



HEALTH EDUCATION 

Some specific research facilities should be provided for re- 
search in health education. The following are recommended: 

• A room for plant and animal feeding experiments (500 
square feet): 

Some natural sunlight (not for animals) 

Special humidity and temperature control, and exhaust 
ventilation (elimination of animal odors) 

Cages (for small animals and/or birds) 

Sink with hot and cold water 

Refrigerator (for storing isotopes and biologicals) 
Steam room for cleaning cages 

• A laboratory room and workroom (with sink, running 
water, gas, and electrical supplies; air-conditioning with 
humidity control: 

Storage cabinets (two or more, metal, with locks) 
Refrigerator with freezer to 0°F. 

Incubators (bacterial style, egg) 

Food scales (grams) and animal scales up to 10,000 
grams 

Glassware (beakers, flasks, test tubes, racks, etc.) 
Binoculars 

Balance (analytical) scales (automatic t 3 "pe) 

Gas burners (Bunsen) 

Digestion flasks, etc. 

Autoclav^e (sterilizer) 

• Storage room (300 square feet) should house: 

Specimen cabinets 

Teaching aids 

Large (flat) map cabinets 

Bookshelf-type cabinets 

Cabinets (witli glass doors and locks) 

Closet space (for skeleton, etc.) 

Old equipment which may be modified for new experi- 
ments 

Experimental teaching aids (mannequins, skeleton, 
models, charts, motion-picture projector, overhead 
projector, and opaque projector) 

Film Strip and slide projector 
Microscope (with turntable and amplifier) 
Micro-projector 




98 



RKSK.\Ki:H ANU m\an\U L\i>»JKAT«»lUK!. 



Vision and hearing lest equipment 
X-ray film viewer 

• Small dassr-iom to seat 24 (with observation dtxk pro- 
viding one-way vision) 

SAFETY EDUCATION 

Many institutions have special facilities for research in 
safety ^ucaiion. Some recommended facilities and equip- 
ment items are as follows: 

• Simulator laboratory ( 600 square feet ): 

Aetna Drivotrainer 
AAA auto trainer 
Driver trainer 

• Psychophysical testing laboratory (720 square feet) for 
testing: 

Visual acuity 
Distance judgment 
Field of vision 
Color vision 
Night vision 
Glare vision 
Glare recovery 
Reaction time 
Steadiness test 

• Safety Education Laboratory (500 square feet); 

Equipment for testing: 

Protective devices for industrial accident prevention 
Proteaive de\ices for use in physical education, ath- 
letics, and recreation 



Multiple-car ofl-sircvt driving range (at least 35U’ >; 
45li’; see Figure 40 \ 

HFCREAnoN 

The research iacililies of other disciplines, such as those 
of psvchologv and sociulog\’, should be made available for 
use ay the recreation-department personnel. Howercr, *i is 
recommended that a special camp site, where experimenta- 
tion with human subjects may be conducted- be developed 
bv the college or university. Studies of plant life and soil 
conditions may aLso he made at such camp facilities. 

Computer facilities should be utilized by the graduate 
students and faculty of the recreation department. Thera- 
peutic recreation researchers should utilize the research 
facilities of medical schools, as wdl as those of state and 
local hospitals. The establishment of model community 
centers and playgrounds on the campus could provide ideal 
settings for research being conducted on leadership and 
program problems. 

HISTORY AND SOCIOLOGY OF SPORTS 

Little in the way of special facilities is recommended for 
research in the history and sociolog}' of sports. In addition 
to office space, research workers in this area might require 
rooms for the storage and use of manuscripts, rare books, 
tapes, and video-tape collections. Reproducing equipment 
and microcard or microfilm readers might also be needed. 
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ON-CAMPUS AUXILIARY AND DECENTRALIZED 

FACILITIES 



One of the problems generated by increasing enroibnents 
in colleges and universities is the shortage of physical edu- 
cation and recreation facilities for use by the large number 
of students living on the campus. Experience i ' jwn that 

it is most difficult, if not impossible, to include enough 
space in the regular physical education and recreaUon facil- 
ities to accommodate all students who want to use these 
facihties. Various methods of solving this dilemma have 
been attempted by different institutions, and there has been 
some success in alleviating the problem. 

As student populations increase, a degree of decentraliza- 
tion and utilization of auxiliary resources becomes necessary 
in many aspects of campus life. This is particularly applic- 
able to student housing, food service, classroom space, and 
recreation facilities. 

When planning for the health, physical education, and 
recreation needs of college students through auxiliary and 
decentralized facilities, it is recommended that planning com- 
mittees or coordinators; 

• Consult with members of the health, physical education, 
and recreation departments in the early planningstages 

• Emphasize the need for mstructional and recreational 
facilities for college students 

• Establish justification for the decentralization of facili- 
ties 

• Develop specifications for the design, layout, and loca- 
tion of facilities 

• Plan appropriate provisions for the use and accessibil- 
ity of facilities for both men and women in coeduca- 
tional housing units 

• Identify those areas specifically designed for the ex- 
clusive use of men or women (e.g., weight-lifting rooms 
for men) 

• Establish procedural poh'cies which will provide opti- 
mum opportunities for the growth, development, and 
happiness of students 

STUDENT-UNION BUILDINGS 

One of the first concepts to illustrate the utilization of 
auxiliary facilities for recreation and other student services 
was the student-union-building concept Most institutions of 
higher learning now consider a student-union building an 
essential aspect of the campus building complex. Facilities 
in these buildings provide an avenue for student participa- 
tion in a wide range of recreational activities, and serve as 
a supplement to similai facilities ordinarify’ included in cen- 
tralized gymnasiums, field houses, and similar areas. Since 
administrators of union buildings are convinced of the im- 
portance of pro V iding a variety of recreational facilities for 
college students, this aspect of the union program will likely 
be expanded radier than ruil^iled 5n future planning. 



RECREATION BUILDINGS 

Another concept involving the utilization of auxiliary 
facilities, w’hich has been implemented on some campuses, 
is the construction of a building primarily intended for the 
development of recreational and intramural activities for 
both men and w’omen. Most institutions providing instruc- 
tional programs in health education, physical education, 
and recreation, in addition to recreational and intramural 
activities, wrill find such a building an important adjunct 
facility. 

Where adequate instructional facilities are available else- 
w’here on the campus, the use of the recreation building for 
instructional purposes may be very limited. If such a build- 
ing is used primarily for instructional purposes, tliere 
should be some unassigued space available for recreational 
use by students during all periods of the school da\^ 

Figure 41 shows the floor plans of a recreation building. 

LIVING-LEARNING CENTERS 

A recent trend ’"n educational practice is to create separate 
college or university units w’here sections of a larger student 
body are grouped together according to classes, study con- 
centration, intellectual interests, or other means. Students in 
these smaller units are usually housed together, separate 
from other students on the campus. Provisions for class- 
rooms, laboratories, and other facilities necessary for imple- 
mentation of the teaching-learning process are included in 
this homogeneous complex, wrhich may be described as a 
college within a college. 

When such complexes are planned, it is essential that 
attention be given to student needs for instruction in physi- 
cal education activities and for opportunities to pursue 
recreational interests. The administrative policies for the 
operation of these units usually imply complete self-contain- 
ment, so it is important that physical education and recrea- 
tion facilities be included as an integral part of the complex. 
Since use of these facilities will be limited to instruction and 
recreation, with no requirement for spectator space, certain 
economies can be effected in building co.sts. 

Facilities in these centers should include those listed below 
for dormitory complexes, plus those necessary for the im- 
plementation of a complete program of health, physical 
education, and recreation for all students residing in the 
center Standards goveniing the construction, size, and num- 
ber of these facilities are included dsew'here in this Guide. 

DORMITORY COMPLEXES 

Another situation which creates problems is the increas- 
ing tendency to develop housing units, . r complexes, at the 
edge of the campus, far removed from existing physical 
education and recreation facilities These residence units. 
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Figure41 

Recreational Gymnasium^ Purdue University 
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sumciinics iiuui>jnij; svvcrul »^*-’usan‘i si^idcnts, illuiitraw 
clfarlv die Jieed lu provide a variciy I'f rtcrcaiiuiial-ucth liy 
areas wliich are easily accessible itJ the resident SiudcnL 
Wh«i plamii;.‘j» duiinitury cuniploccs, careful attenliun 
should be given lu die provision of adequate recreational 
facilities, both indoor and outdoor. The planning should 
include ihe designation of space lo be reserved and develop- 
ed in order lo meet adequately the present and fmure Jiceds 
of students living in the residence units. When e.visUng 
housing units have inadequate provisions for recreational 
facilities, it may not be possible to provide additional in- 
door facilities. !n such Instances, consideration should be 
given lo tlie development of outdoor facilities on nearby 
outdoor space that may be available. listed below arc sug- 
gestions for facilities, both indoor and outdoor, which 
should be included in connection with housing complexes. 



OUTDOOR FACILITIES 

The following outdoor facilities should be provided for 
dormitorj' complexes: 

• Paved multipurpose area, 60” .x. 120’» for each dormi- 
tory and equipped as follows: 

Painted lines for basketball, volleyball and other 
court games 

Basketball goals and backboards 
Sleeve inserts for poles to support nets 
Rebound backboards or rebound nets 

• Turf playing field, 260’ .x 360’, for soccer, touch and 
flag football, and softball 

• Battery of four to six tennis courts located within easy 
access of housing units 

« Outdoor picnic, rela.xation, and sunning areas which 
provide: 

Paved area for shuffieboard; turf for such activities 
as croquet and lawn bowling 

Picnic tables, and fireplace equipped with cooking 
facilities 

Area for sunbathing and rela.xation 
Sheltered area for patio and benches 



INDOOR R\ClUTirUS 

The fuUuwing indoor facilities should be included In each 
dormitory. 

• Game rooms for billiards, table tennis, shufileboard, 
and table games 

• Large unobstructed area Suitable for such activities as 
dancing, mixers, and the showing of movies 

• Lounge and reading rooms 

• Weight-lifting and exercise rooms 

• Storage room for equipment for games and sports 

GL IDE LINES FOR PLANNING RECREATIONAL 
FACILITIES IN DOR.MI’rORY CO.MPLEXES 

• Standards governing construction of these facilities 
should coniorm to those included elsewhere in this 
Guide. 

• Facilities should be located near housing units within 
easy reach of the students. 

• Facilities should require a minimum of maintenance 
(e.g., use of paved materials and artificial turf where 
feasible). 

• Facilities should be available for student use during 
evening as w’ell as daylight hours. This suggests ade- 
quate lighting equipment supplied with automatic tim- 
ing devices which are also subject to manual control. 

• Equipment for use at these facilities should be housed 
nearby and be readily accessible to students at all 
times. 

c If reservations for use of facilities are necessary, they 
should be easily arranged for by the student at the 
housing center where facilities are located. 

• L^se of the facilities should be limited to the college or 
university student and not be open to the general pub- 
lic, except during vacation or other periods when the 
students are not in residence. 

• In general, these facilities should not be used in or- 
ganized or instructional programs unless such pro- 
grams can be arranged so as not to interfere with stu- 
dent use of the facilities during leisure hours. 

• These facilities should be so arranged that supenrision 
can be kept to a minimum. 

• Dormitories housing married couples should have 
playground space equipped with play equipment appro- 
priate for use by children of all ages. 
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Chapter 15 



OUTDOOR EDUCATION AREAS AND FACILITIES 



The increasing interest in outdoor education has signifi 
cant implications for college and university curriculums. 
This interest has resulted in an unprecedented need for more 
adequate land areas and facilities to supplement the existing 
physical resources of a campus complex. 

Outdoor education, as currently conceived, is a means of 
curriculum enrichment and program improvement through 
the use of the outdoors and natural resources. It is multi- 
disciplinary in character, cutting across many subject-matter 
areas and activities. In its broadest sense, outdoor educa- 
tion encompasses the use of the outdoors as a laboratory- 
for learning and for acquiring the knowledge, skills, and 
appreciations necessary for the enjoyment of the outdoors in 
the constructive use of leisure time. The outcomes represent 
many of the objectives of education through a deepening of 
perception relating to human and natural resources. 

In planning areas and facilities for outdoor education in 
colleges and universities, consideration should be given to 
the wide variety of functions of institutions of higher educa- 
tion to w-hich outdoor education can contribute. These in- 
clude the curricular offerings in many disciplines and activ- 
ities, teacher and leadership preparation, campus recreation 
and continuing education, and educational and recreational 
services to the college or university community. 

The outdoor education areas and facilities described 
herein are integral parts of the large college or imiversity 
campus and constitute a complex which will serve the edu- 
cational programs of the individual schools and depart- 
ments therein. The responsibility for the planning and ad- 
ministration of an outdoor education complex may be under 
the jurisdiction of one school or department, or may become 
the responsibility of several schools or departments. 

In addition to areas and facilities owned by the college 
or university, there are many lands and structures, public 
and private, which can and should be used to supplement 
the teaching resources of the institution. Plans for develop- 
ment should consider future growtli in outdoor education. 



RESIDENT CENTERS FOR 
OUTDOOR EDUCATION AND CAMPING 

The resident outdoor education center operated by a col- 
lege or university ser\^es many areas of the total curriculum. 
Such a center can provide the facilities for meaningful ex- 
periences in the techniques of teaching in outdoor settings. 
Students preparing to teach can be provided with oppor- 
tunities for broadening their understanding of conservation 
and utilization of natural and human resources. 

The resident center should be used to prepare future 
camp leaders and outdoor recreation specialists. It should 
also be utilized to enrich the curriculum in the areas of the 
natural resources, .social sciences, and special education. 
In order to make the program fully practical and meaning 
fill, children from the campus laboratory school, or public 
schools within reasonable distance from the campus, should 
be in attendance with the college or university students. 



Otherwise, the advantages of such unique laburatory c.\per 
icnccs arc not fully realized. 

SITE CHARACTERISTICS 

When a site for an outdoor education center is consid- 
ered, the program and ultimate utilization of the area 
should be factors of prime importance. Because of the diver- 
sification of outdoor education programs, the multiple-use 
aspect should receive serious consideration. It is quite pos- 
sible that an outdoor education center may serve fox public 
school outdoor education, college outdoor education classes, 
children’s summer camping, family camping, therapeutic 
camping, and camping for older adults. The site should 
have potentialities for the establishment of a physical plant 
that might meet all of these purposes and interests. 

Another consideration must be the maximum number 
to be served at any one time. Most centers are designed to 
serve 150 or more participants. The site, accordingly, 
should contain at least 150 acres, since "an acre per par- 
ticipant* is a sound guide in the selection of an outdoor 
education center. This guide might be waived if the land 
under consideration is immediately adjacent to a large tract 
of public land which would be utilized for program pur- 
poses. 

Any site w-hich is ultimately selected for the establishment 
of a resident outdoor center should possess special features. 
If any of them is lacking, the achievement of a complete 
program might be seriously hampered, or the health, wel- 
fare, and safety of the participants might be compromised. 
It is, therefore, imperative that any site under consideration 
possess the following characteristics: 

• Sufficient isolation to provide a degree of privacy and 
serenity 

• Reasonable accessibility to established roads, enabling 
year-round use 

• A minimum of natural and man-made hazards 

• A variety of native vegetation, including w-oodlands 

« Rolling terrain with some open fields 

• Wildlife habitat that can be maintained with good 
management 

• Accessibility to a pond, lake, stream, or se-»shore 

• Natural areas that may be developed for scientific 
study and exploration 

• Soil conditions that will permit adequate drainage and 
adequate sewage disposal 

• Accessibility to a sufficient and safe water supply 

• Proximity to adequate hospital services 

SELECTING THE SITE 

Selecting a site for the establishment of an outdoor center 
is a difficult task. Prior to the ultimate decision, competent 
camp planners, architects, engineers, and program special- 
ists should be consulted. Maps and aerial surveys should 
be used, and d ten year weather map sho ild be reviewed 
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in order to dctenninc the climatic conditions that can be 
expected. The possibility of encroachment from future de- 
\clopment of surrounding areas should also be ctmsidcred, 
and a buffer zone should be included intlic final purcha*<^e. 
The buffer zone should comprise a strip appro-ximately 500 
feet wide, running around the entire perimeter of die pro- 
perty. This strip would never be developed to any degree 
and would serve as a natural barrier to the encruadiment 
of unsuitable developments. 

Whenever possible, existing public lands should be used 
for the development of an outdoor education center. Many 
states permit colleges, school districts, and other govern- 
mental agencies to use state-owned lands for educational 
purposes. If such land is not available, then the possibility 
of purchasing land immediately adjacent to public land 
should be explored, since the educational potential would 
be enhanced through utilization of this public land in the 
program of the outdoor education center. 

ftior to the final selection of a site, all potential users 
of the site, including school officials, youth-agency officials, 
and community recreation officials, should be consulted. It 
is well to be liberal in the determination of acreage to pur- 
chase, to allow for program expansions which may not be 
included in the first plan but should be anticipated in a 
master or long-term plan. 



PLANNING THE LAYOUT OF THE CENTER 

There is need for intensive study in the planning phase 
of any outdoor center. Good planning in the initial phase 
will ultimately mean better facilities, a considerable saving 
in both effort and cost, and better use for the center. The 
paramount considerations in planning should be: (1) the 
programs to be conducted; (2) the age and sex of partici- 
pants in the various programs; and (3) the educational and 
recreational potential which the site offers. Consideration 
should also be given to the foUow’ing: (l) roads and trails; 
(2) the location of major buildings, especially those requir- 
ing a water supply and sewage disposal; and (3) accessi- 
bility to water for educational and recreational purposes. 



CONSTRUCTION OF FACILITIES 

After the architea has been decided upon, considerable 
time should be spent in deciding on the type of facilities that 
wiU ultimately be construaed. Wherever possible, natural 
materials should be used, and the buildings should be de 
signed and constructed so as to blend harmoniously with 
the natural setting. Nearly all of the standard building ma- 
terials can be used to produce an attractive building which 
will blend in with the natural area. In selecting the ma 
terials for construction, those requiring the least amount of 
year-round maintenance should be carefully considered. 

Prior to aaual construction, a master plan of the total 
area should be formulated. Even if insufficient funds pre- 
vent the construction of all desired facilities during the first 
building phase, all potential buildings should be located on 
the master plan, and, wherever possible, a scale model of 
the total outdoor education center should be developed. Al- 
though this planning is sometimes time-consuming, it will 
contribute significantly to the ultimate utilization of the 
facility. 

All buildings considered for the housing of participants 
and for program purposes should be winterized, and, wher- 
ever possible, the principle of multiple-use should be fol- 
lowred. 



Ko.UiS .V\T> 

After il^e leniutive lucatiuns of die main buildings and 
living areas ha'*e been determined, the road-and-irail system 
should be studied. Every outdoor center should have two 
access roads. Although only one may be used, the stcoad 
is important in the event of an emergency, such as a forest 
fire, flood, or snowshde, which may make the main access 
road inaccessible. 

A minimum of vehicular traffic should be pcrmUicd in 
the living areas. Such roads should be considered service 
roads only and should not be open to tire gcncisl public. 

Parking facilities should be developed adjacent to the 
main administration building, with some provision for 
overflow parking to accommodate large groups for special 
occasions. 

C\RET.\KE1VS RESIDE.VCE 

The caretaker's residence should be located on the main 
access road into the outdoor center. This placement assures 
a certain degree of security when the center is not in use. 
Since anyone entering the site must pass the caretaker's 
residence, this arrangement will tend to minimize vandal- 
ism and safeguard against the theft and destruction of valu- 
able equipment. 

AD.MIXISTR.\TION BUILDING 

Without question, an administration building is ultimate- 
ly necessary lor the smooth administration of any outdoor 
center. However, it is not necessary to have this building 
constructed in the first phase of the building program. 

When the administration building is constructed, it 
should include office space for the director of the center and 
adequate office space for other faculty members and key 
staff. A conference room and a room for clerical staff are 
also necessary. A workroom with space for storage, dupli- 
cating equipment, and the processing of mail should be 
included. There should be toilets for both men and w-omen, 
and space should be provided for the processing of ptirtici- 
pants at the time cf enrollment and departure. 

DINING n.AIX AND KITCHEN 

Housing for the dining hall and kitchen is a priority and 
should be constructed in the first phase of the building pro- 
gram. The dining area should be spacious enough to ac- 
commodate all pairticipants, staff, and occasional guests. 
The food-dispensing area should be so designed that either 
cafeteria style or family style meals may be po.ssible. Most 
programs will utilize family-style meals. On occasion it may 
be advantageous to use a cafeteria line, and the facility 
should be adequate for this type of service. 

Since the outdoor center may, on occasion, serve two or 
more groups with different programs at tiie same time, it is 
sometimes desirable to have sliding panels that can divide 
the dining area into two separate units. Such an arrange- 
ment offers flexibility and is certainly desirable if more than 
one group is to be served at one time 

The kitchen area shouid include a food-prcparalicn area, 
a cooking area, and a separate room for dishw’ashing and 
the return of dishes after use. A wralk in freezer and a walk- 
in refrigerator are also assets. A food-storage room with 
enclosed shelving is a necessity. All food- storage areas 
should b'’ adequately rodent-proofed. A stove-exhaust sys- 
tem and food-prcparations-ccntcr ventilating system are 
necessary. 
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Resident Center for Outdoor Education and Cantping 
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The actual location of sinks and stoves and other work 
areas depends on tlie overall design of the facility, ^lany 
different kitchen layouts can be used. Before tlie final de- 
cision is made, the architect and food-service specialists 
should be consumed. 

Facilities in the kitchen area should include ortice spaa 
for the head cook or dietitian, and a service rooxn for the 
dispensing of food and the storing of utensils for the kitch- 

'^'a completely-enclosed garbage crib should be built out- 
side the kitchen area. Garbage and refuse should be dis- 
posed of in a manner which meets Ae state he^th code. 
The kitchen staff should have toilet and hand-washing lacil- 
ities avadable for their use. The fuel used for cooking 
should be either electricity or gas, and the trend seems to be 
toward electricity. The building should be wdl insulated and 
an adequate heatirig system should be installed. 

In th'‘ dining area, there should be space to hang coats, 

hats and foul-weather gear. The gen^l 
dining hall should be warm and rdaxing. „ 

tern should be ample and free of glare, and the lighting 
fixtures should be in keeping with the moUf of the 
dp.ic.n of the center. Walls and ceilings should be smooth m 

S to faeUitate cleaning. The j 

be of a material that is easy to mamtam, with suthaen 

friction to mitigate falls. In the dining area, terrazzo mak« 

a ver\' good floor covering, although asphalt and vinyl- 
asbestos tile may be used. In the kitdien area, a grease- 
proof asphalt tile or nonskid quaxry tile makes a pracUcal 

floor covering. 

HOUSING UNITS 

The type of housing unit depends considerably 
program philosophy that is to be pursued. Some public- 
school outdoor educators have a preference for a large 
housing unit that will accommodate a teacher and the total 
class, while others prefer smaller cabins that wfll house m- 
dividual program groups of eight to ten children mth a 
group leader. The larger housing units will accommodate 
thirty to forty children and four-to six staff members. 



SMALL HOUSING UNITS 

One of the advantages of small housing units is that they 
may be widely dispersed through the total camp area. 
Many times each cabin will house one program group with 
an adult leader (see Figure 43). Such a plan contributes 
significantly to an enriching of the social concepts ot group 
living and also makes it possible for each small program 
group to develop its own identity. There seems to be Uttle 
quesUon but that smaller housing units add considerably 
to program development and also lend a degree of flexibil- 
ity that is difficult to dupUcate in the larger living unit. 
However, for year-round operation, small units are some- 
times impractical because of the cost of a heating unit in 
each cabin. If oil or gas is to be used for fuel, l^ge units 
are considerably less expensive to operate during the winter 

months. , , , , , 

In warm climates, small cabins should be given prime 

consideration. Each cabin should be constructed to accom- 
modate eight to ten campers and one or two statt mem^s. 
All cabins should be serviced with electricity, with at le^t 
one electrical oudet in the counselor’s Uving area. It \ht 
cabins are to be winterized and have separate furnace units, 
each cabin should be so designed that the maintmance per- 
sonnel can enter the heating room without actually entering 





le cabin. The need for a separate entrance to the heating 
Dom is self-evident in a coeducational center. 

Since cabins are frequently dispersed throughout the 
ving area, it is more economical to nave toilet and shower 
iciliUes located in one central building rather than m the 
abins. The slight inconvenience this arrangement may 
reate represents a considerable saving in cost. 

For spring, fall, and summer programs, temporary shel- 
ers such as teepees, covered wagons, various types of tents 
ind tarps, and Adirondack-type shelters are recommended 
see Figure 44). In these temporary units, pitmtrines may 
>e used. However, they should be constructed to meet all 

pcisting health codes. 

ARGE HOUSING UNITS 

A large living unit, mtended to accommodate 40 children 
and four to six staff members, should be so designed as to 
provide living accommodations for both sexes (see Fipire 
45 'I This can usually be accomplished by having the sleep- 
ing areas separated by a conference room lounge area 
It is suggested that the staff rooms be located ^mediately 
adjacenfto the children’s sleeping area, for better super- 
vision and to provide an atmosphere of security for the 

A workable arrangement is to have, m each wmg, a 
sleepmg area for 20 campers and a counselors room or 
staff room with two or three beds. The raUo of staffto 
campers should be at least one to ten m such a »cility. 

In a large living unit, separate toilets should be pro- 
vided for both sexes, and, when possible, shower facilities 
should be included in the building. Some outdoor centers 
contain what is referred to as a self-contained ^ ? 
addiUon to the sleeping and living quartos ^d toilet lacil- 
iUes, includes a small kitchen ^ea. The inclusion of a 
kitchen makes possible a great degree of flexibility, smee 
small groups may cook their own meals. Howwer, this is 
not the most widely-used plan in the design of living units. 
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Figure 45 

Large Housing Unit 



When a large living unit is constructed, much considera- 
tion should be given to the architectural features. Carelul 
planning is needed in order to fit a large building into a 
camp setting without destro 5 'ing any of the natural beauty 
of the area. The heating plant and the type of insulation 
will depend upon the general location of the site. 

Comfortable beds and mattresses w'th water-repellent 
covers should be provided. There is a trend toward elimi- 
nating springs, and foam-rubber mattresses are beingplaced 
on plywood frames. From a health point of view, this prac- 
tice is to be recommended, and it lends itself to simple 
housekeeping. 

Wherever possible, the beds should be built into the unit, 
and movable furniture should be kept to a minimum. Each 
camper should be provided with a storage area for cloth- 
ing, suitcases, and other personal items. Single beds are 
recommended. Double-deck beds are sometimes used, but 
they increase problems of superv’ision and are extremely 
dangerous for young children. The toilet rooms should be 
equipped with mirrors and sinks sufficient for the morning 
and evening rush periods. 

If the lighting in the sleeping areas is to be subdued in 
order to create a more restful atmosphere, then wall lights 
should be provided for reading. 

If possible, a fireplace should be included in the lounge 
area. This will add considerably to program possibilities 
during inclement weaker. What a fireplace can add to the 
general atmosphere of a building far outweighs its cost. 



HEALTH LODGE 

The health lodge should be located near the food-prepa- 
ration area. This location wiU permit the delivery of food to 
the patients when necessary. It also assures proximity to a 
crood service road for an ambulance or other necessary 

vehicle. , . i j 

The facihties in the health center should include a wait- 
ing room, an isolation room, an examining room, and two 
wards of at least two beds each (see Figure 46). Two wards 
ate necessary because outdoor education programs are 
usually coeducational. The bath should include a tub as 
well as a shower, and the isolation room should be equip- 
ped with separate toilet facilities. 

The nurse's quarters should be attached to the health 
lodge and should include a living room, a kitchenette, and 
a bedroom. Although the health lodge should be fully 
equipped with first-aid equipment and medical supplies, it 
must be remembered that this building is intended as a 
supplement to the hospital which will serve the center and 
in no way should attempt to duplicate hospital facilities. 



STAEF QUARTERS 

In large outdoor education centers, two types of staff 
quarters are needed. The first is adequate housing with 
modern conveniences for permanent staff. The second is 
suitable housing for visiting teachers and resource person- 
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ncl who Will be working in the program. All staff quarters 
should be comfortable and attractive, and should include 
at least a bedroom, a snack kitchen, toilet facilities, and a 
comfortable living room. These facilities should be so de- 
signed as to accommodate both sexes 

MAINTENANCE BUILDING AND SHOP 

The maintenance building and shop should include; a 
carpenter shop; storage areas for all building materials; 
garage space for trucks, tractors, and other vehicles; a stall 
for the greasing, servicing, and maintenance of equipment, 
and space for construction and repair. 

RECREATION LODGE A.ND LIBRARY 

Although the program is basically one that features out- 
door activities, it will, upon occasion, be necessary to have 
an indoor area large enough to house the entire camp pop- 
ulation. Such a building should be equipped with adequate 
ligh tin g facilities and a large fireplace. It should be well in- 
sulated and heated. It is also suggested that a separate 
room to serve as the library for the outdoor education cen- 
ter be included. The need for a library is self-evident, since 
many questions will be raised in the field and left unan- 
swered until further research and exploration can take 
place in the center library. 

TRADING POST 

Although many centers and camps incorporate a small 
store into the corner of the dining room or the administra- 
tion building, a separate building might better serve this 
function, thereby relieving congestion and confusion in 
areas that might be serving other purposes. The trading 
post can be designed so that half of the building is used to 
dispense camperaft equipment, such as axes, compasses, 
fishing rods, snowshoes, and cross-country skis. 




Figure 46 

Health Lodge 



CRAFT SHOP AND SCIENCE CENTER 

Every outdoor education center should have one build- 
ing or one section of a building set aside for nature crafts. 
Most of the activities will take place in the out-of-doors. 
However, it is necessary to have an area where tools and 
materials may be stored and where classes may continue in 
inclement w’eather. The other section of this builc ng may 
serve as a science center, where telescopes, microscopes, 
butterfly nets, and other equipment used in a nature or sci- 
ence program might be stored. The center might also have 
a few exhibits to stimulate the interest of the participants 
and excite their curiosity. It is well to have a series of 
nature trails, originating somewhere near the science center. 

OVERNIGHT CAMPING FACIUTIES 

Whenever possible, participants in an outdoor education 
program should be encouraged to move out of the build- 
ings and participate in an overnight living experience in a 
tent or similar temporary shelter. A unit of covered wagons 
not only adds romance to the overnight experience, but 
also provides for many stimulating discussions on the west- 
ern migration of early pioneers (see Figure 44). Under such 
circumstances, the children are actually reliving a historical 
experience. A reconstructed Indian village serves a similar 
purpose. Other overnight units, which may not have the 
educational value of the two mentioned but which also 
Drove to be most enjoyable, are Aairondack shelters, tree 
houses, and Alpine villages where A-frames with appropri- 
ate motifs are used. 

Of prime consideration in any overnight camping area 
are the general features of the land. Regardless of the type 
of shelter used, every overnight unit should be equipped 
with running water or other water supply, toilets, a cook- 
ing area, and a small council ring. 

UTILITIES 

All camps must be equipped with utilities in order to 
function. These utilities are especially important for centers 
that plan lO operate twelve months a year. Most outdoor 
education centers operate most of the year and must have 
adequate water, electrical service, and sewage disposal. 

WATER 

Every resident outdoor center must have safe and ade- 
quate water approved by the State Department of Health. 
In the absence of State Department of Health guides, the 
U.S, Public Health Service should be consulted. A storage 
reservoir should be constructed, with a minimum capacity 
of 10,000 gallons for a camp serving 150 participants. 
This amount represents a minimum supply tor one day. 

SEWAGE DISPOSAL 

The general terrain and soil conditions will dictate the 
best type of sewage-disposal system to be developed. Under 
normal conditions, the system will include a .septic tank, 
dosing chamber, and tile field. In some secti.ons of the 
country, a sewage lagoon has proved to be most effective 
if there is sufficient space to place it the required distance 
from any living area. 

Flush toilets are highly recommended for the established 
living units, while pit latrines may be used for overnight 
and outpost living units. All sanitary facilities should be 
constructed in accordance with the regulations of the State 
Department of Health. Special county, city, or U.S. Forest 
Service requirements may also govern construction. A corn- 
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petcnt engineer i>huuld be consulted on the construction of 
any disposal system. He should be able to advise on regu- 
lations which exist in a given area. The final plans and 
construction must be approved by authorized inspectors. 

ELECTRICAL SERVICE 

The electrical distribution system for the outdoor educa- 
tion center should be designed to meet the ma.ximum antici 
pated use. It is necessary to consult the master plan in 
order to determine any possible future expansion. Wherever 
possible, all electrical lines should be placed underground 
for considerations of aesthetics and safety. 

HEATLXG SYSTE.MS 

The type of heating system chosen should depend on the 
facilities to be heated and the geographic area in which the 
center is lodated. The type of fuel used may depend upon 
heat«ng needs and local prices. Fuel oil and liquid propane 
have been widely used. However, any center under construc- 
tion at this time might consider the use of elearic heat. Al- 
though the initial construction cost may be high, there are 
many advantages in efficiency, maintenance, and safety. 

FIRE-PROTEVTION SYSTE.MS 

The need for fire protection is self-evident. Every cabin 
and every building should be equipped with a water-type 
fire extinguisher. In addition, there should be frostproof fire 
hydrants located strategically throughout the camp, with 
sufficient lengths of hose to reach all buildings in a given 
area. If possible, large buildings should be equipped with a 
sprinkler system. 

All buildings accommodating more than ten participants 
should be equipped with two means of egress. All outside 
doors should swing in the direction of egress. All highly- 
inflammable material should be avoided in the construction 
and furnishing of buildings. 

PROGRAM FACILITIES FOR A RESIDENT CENTER 

The following types of program facilities may be desir- 
able for a resident center, nature-study demonstration areas; 
weather stations; nature trails; council rings; rifle ranges; 
target archery; field archery; boating and canoeing; swim- 
ming areas; c;.mpcraft areas; and winter activity areas. 
Specifications for these areas and facilities may be found 
elsewhere in this Guide. 



SPECIALIZED COLLEGE OR UNIVERSITY 
OUTDOOR CENTERS 

During the summer months, the resident outdoor educa- 
tion center of the college or university may be used for a 
variety of programs. It is possible to utilize the facility as a 
demonstration summer camp for children, where college 
students working as counselors or activity specialists may 
earn college credit in the areas of outdoor recreation, natur- 
al science, social science, or tlie fine arts. The facility may 
also be used as a rehabilitation center for special education. 

In addition to the resident outdoor education center, 
many colleges and universities operate other types of out- 
door centers, such as forestry camps, geology camps, bio- 
logical field stations, music camps, and camps for the so- 
cially maladjusted. The educational potential of all such 
outdoor facilities should, wherever possible, be explored and 
utilized as part of the institution's total outdoor education 
complex. 



ALUMNI FAMILY CAMPS 

Anotlier trend in utilization of the outdoors by colleges 
and universities is the development of alumni family camps. 
In many institutions, the alumni association, in cooperation 
with tlic college or university administration, will operate 
a family camp during the summer montlis for alumni and 
their families. 

Alumni family camps fall into two categories, the unor 
ganized; and the organized or structured camp. In the or 
ganized camp facility, cabins are provided for the families, 
and central dining facilities are usually provided. The pro- 
gram features outdoor recreation, which includes such activi- 
ties as horseback riding, sailing, canoeing, boating, and 
swimming. 

In order to reduce the cost of such a program for the 
participant, some consideration should be given to including 
a kitchenette in each of the living units. If this plan is fol- 
lowed, a central dining hall could be eliminated. It is recom- 
mended that each of the cabins be equipped with toilet and 
shower units rather than the centralized sanitary facilities 
such as might be found in the resident outdoor education 
center. 

In the unorganized alumni family camp, tent sites, trailer 
sites, or some kind of primitive shelters, such as Adiron- 
dack units, are provided in place of cabins. This type of 
facility appeals to those who enjoy rugged outdoor living 
and appreciate the low cost. Either outdoor cooking facil- 
ities or centralized eating facilities may be used, although 
outdoor cooking by individual families seems to be more 
popular. 

TENT SITES 

The requirements for a tent site are: level ground with 
sufficient space to pitch a large family-size tent; a fireplace 
or cookout area; a table with benches; toilets; a parking 
area; and running water. In order to avoid overcrowding, 
there should be no more than four to six tent sites to an 
acre. So that traffic may be controlled, one-way roads 
through the immediate tent-camping area are recommended. 
Running water should be available within two or three hun- 
dred feet of each camp site. If flush toilets are used, they 
should be placed no more than 300 feet from the living 
areas. It is desirable to provide showers and washtubs in 
a central location that may be utilized by several tent units. 

ADIRONDACK UNITS 

For the family that cannot afford the investment in a 
tent, an Adirondack unit should be provided. The require- 
ments for Adirondack shelters are similar to those for tent 
sites. 

TRAILER SITES 

It is recommended that trailer sites be somewhat re- 
moved from the tent-camping areas. The most adequate 
trailer sites are crescent-shaped. With this design, die car 
and trailer may enter at one end and park at the top of 
the crescent; and, when ready to leave, continue out to die 
access road widiout having to turn around. The small area 
of land filling the crescent should provide sufficient solitude 
and isolation to achieve the atmosphere required of any 
camp site. In addition to a fireplace, table, and sanitary 
facility, electrical oudets should be provided, with coin- 
operated units. The more elaborate trailer sites may include 
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uaiei vind sO'agc huokups. nottt\er, fiiam times ihe addi- 
tional cuiit inslallinji die liuukups iiui uai famed. \ 
survc\‘ on the amount of use the sites receive is necessur>- 
before funds arc allocated for this type of trailer -site install- 
ation. 

The program for the orgarued famik camp is very sini- 
ilar to that for the icrident outdoor education center, with a 
great deJ of emphasis mp the iCaching outdoor recrea- 
tion skills. In the unorganized camp program, facilities are 
provided uhcre the family may elect to participate as a 
family unit without the benefit of formal instruction. 

CONFERZNCE AND WORKSHOP CENTERS 

A resident outdoor education center owned and operated 
by a college or university can be designed to serve a num- 
ber of functions in addition to teacher and leadership prep- 
aration. Off-campus conference centers are becoming in- 
creasingly popular and are particularly effective as "change 
agents* in continuing education. \%’ith some modifications 
that will make the facility more adaptable for adult groups, 
the resident outdoor education center can serve many 
groups for in-service education. The growing popularity of 
conference centers in outdoor settings can be attributed 
largely to the better human relationships and understand- 
ing that occur in such informal situations, and the resultant 
effectiveness of education. Another factor is the ability to 
provide working conferences with opportunities for outdoor 
recreation. Not the least of the considerations is the addi- 
tional income from a conference center which will help de- 
fray the operational costs of the installation. The provision 
of rooms for two to four people instead of large dormitor- 
ies, adequate toilets and baths, a few conference rooms, and 
efficient food service will make a successful combination of 
an outdoor education facility and a conference center. 

College outing clubs and other undergraduate and grad- 
uate groups may wish to utilize the facilities of die center 
for outdoor recreation on weekends and during college or 
university vacation periods. Such possible use should be 
considered in the development of die master plan for the 
center. 

OUTDOOR LABORATORIES 

The term "outdoor laboratory’," as used herein, refers to 
any’ outdoor area— land or water— that is utilized for out- 
door education on a Hay-use basis. Outdoor resident centers, 
which have been considered earlier in this chapter, may also 
be used as outdoor laboratories. 

The outdoor laboratory may’ consist of only a few acres 
or hundreds of acres. It may be largely natural or it may 
be horticultural. It may have limited facilities designed to 
serve one specialized interest, or it may have extensive facil- 
ities designed to serve a wide variety of interests. Colleges 
and universities will generally use such areas as laborator- 
ies for learning for college students, or as experimental 
areas for children, with opportunities for leadership and 
observation by college students and faculty members. 

The following are some of the developments possible in 
outdoor laboratories: 

• Wooded areas with experimental plantings, seed germi 
nation beds, trails, and similar developments 

• Wet areas with ponds, bogs, marshes, streams, sea- 
shores, and lakeshores (Special piers, bridges, w’alk 
w’ays, and pathways are sometimes developed to make 
possible better study of water life.) 

• Nature trails ranging in materials presented from 
technical data on local ecology to simple idcni’lication 



• Wut study areas that may involve special studies of 
natural communities, sucli as succc-ssiun studies and 
special habitat studies 

• Horticultural and garden areas that may be used fur 
^the study ofhorUcultural plants or for tlie development 
of diildren’s garden programs under practice leader 
ship 

The outdoor laboratory can be used by many college or 
university groups. Classes in ornkhology may find it a spot 
for field observation. Classes in botany, zoology, getdogy, 
horticulture, agriculture, teacher education, conser\*ation, 
and outdoor recreation arc only a few that might make use 
of a good outdoor laboratory. 

OUTDOOR UBORATORY LXTERPRETIVE CENTER 

It is recognized that ihc outdoor laboratory is intended 
as a epot for direct experiences with the world of nature, 
but a building may serve as an important aid in such edu 
cation. It may range from a small jiie-room structure, in 
tended primarik’ as a bad weather shelter and storage spot, 
to a comprehensive building similar to a community nature 
center. The following features might be included in the build 
ing, depending upon the needs of the particular institution: 

• Museum-type displays 

• Library 

• Meeting rooms with projection equipment, blackboards, 
etc. 

• Laboratory work space 

• Storage facilities for tools and equipment used outdoors 

• Simple cooking and refrigeration equipment for dav’ 
use groups 

• Toilets 

In addition to use by classes, an outdoor laboratory 
would receive informal use by many students interested in 
increasing their knowledge about the outdoors. 

FARMS 

Farms and agricultural lands are frequently among the 
holdings oi colleges and universities, having bee.i obtained 
through gifts or acquired for educational purposes and re- 
search. Such facilities offer unique possibilities for field 
study, professional preparation of teasers and youth lead- 
ers, and recreation. These farm lands increase in impor- 
tance as land areas and farm life become less prevalent. 

A farm setting adds materially to programs of outdoor 
education, especially if located in or near urban areas. 
Farm museums, pioneer farms, and demonstrations of mod- 
em agriailturc may be developed and arc added values to 
farms owned by colleges and universities. 



SERVICE FACILITIES FOR DAY-USE AREAS 

Faciliiic: for meetings and for the comfort of various-size 
groups arc an important part of outdoor laboratories. 
These facilities include toilets and s»i«'ple facilities for food 
service. Most groups using the arca.c will probably bring 
picnic nucals, but there is generally a need for refrigeration 
and for shelter in case of rain. An open-sided shelter is 
satisfactory for summer use, but for winter use it would be 
desirable to have an outdoor meeting room with tables, 
heat, and very simple cooking facilities. 

Outdoor picnic areas with fireplaces usually add to the 
appeal of day-use areas. Council rings or outdoor meeting 
“■.pots for classes are also desirable. 
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OUTDOOR SPORTS AND SKILLS COMPLEX 

Wlililc #nan\ uuidtoi cducatiun and ouiduui rcvrcaiiuu 
activities ma\ be cunducied wn a single site, tlieie aie situa- 
tions v.lieie a clusiei of sites and fatilitics is ouned and 
operated bv the college or unheisiu. One of tlicsc units 
may be an outdoor sports and skills complex, whick sliould 
complemeiu the other t>pes of areas and facilities described 
in this chapter, and should also serve spedfic programs, 
many of vhich fall within the scope of the sdiools and de- 
partments of health, physical education, and recreation. 

The areas and facilities that ma\ be included in an out- 
door sports and skills comple.\ are briefly described herein. 
Se\ eral of these areas and facilities should be duplicated oi 
the outdoor recreation center and campus. Spe» ifkations 
and detailed descriptions are omitted, since the_\ may be 
found in the publications ol agencies that ha\ e responsibil- 
ities for, and controls over, specific activities. (Sec the list 
of agencies in Appendix F.) 

ARCHERY 

Target archery may be taught indoors or outdoors, de- 
pending on the se,^u>on of the y ear and the available space. 
To extend the opportunities for this growing sport, it is 
recommended that there be outdoor ranges for instruction 
and recreation, as well as indoor space and equipment (see 
Chapter 6). Space to insure safety can be provided in a 
variety of outdoor settings, including the outdoor sports 
and skills complex, with adequate provisions for necessary 
equipment, such as targets, mats, nets, or <ither types of 
backstops (see Chaptex 8). Recommendations concerning 
specifications may be obtained from several sources, such 
as the National Archery Association and the American 
Association for Health, Phy’sical Education, and Recrea- 
tion (see Appendix F). 

Provision should be made for a field-archery range in the 
outdoor sports and skills complex. A course of 14 or 28 
tcirgeis in a partially wooded area would be appropriate, 
as W'ould a junior range of 7 targets. Field courses Ccin be 
planned according to the unique features of the land, add 
ing to the adventure of the sport. Information on specifica- 
tions is available from the National Field Archery Associa- 
tion (see Appendix F). 

Archery games such as dout, roving, and archery’ golf 
can be conducted in large playfidds, outdoor recreation 
areas, and golf courses with little added equipment. 

The inclusion of archery in the Olympic games, and the 
growth of bow hunting and bow fishing are stimulating the 
teaching of competitive and recreational archery. Ther.~“ 
fore, the planning for space and equipment for this sport is 
becoming increasingly important. 

BOATING, CANOEING, SAILING, 

AND OTHER WATER ACTIVITIES 

The availability of natural lakes, rivers, and water im 
poundments in many parts of the country makes it possible 
to include a variety of water activities in physical education 
and recreation progr,*ms. Increasing numbers of college.- 
and universities now have, or plan tO' acquire, properties 
that will provide opportunities for instruction and recreation 
in water activities. Information concerning specifications 
for facilities, equipment, and safety features is available 
from several sources, such as the American National Red 
Cross and the trade asso.'iations concerned with boati ig 
and sailing, skin and scuba diving, and water skiing (see 
Appendixes F ai;d K). 



NATL RK CK.\m AND CAMF-rRAtT SKIU^ 

A portion of an ojtdt'oj spvtris and skills complex 
slK»uld be set aside for creative arts andcrafi.s dealing with 
native materials, camp crafts, orienteering, ctjmpass games, 
outdoor cooking, and outdoor living, Simple structures for 
crafts and outdoor acti\ '.ties may be pro\ ided as needed for 
inclement weather and for the housing of equipment. 

C.VSTING AND ANGLING 

Open level spaces and casting platforms (where there is 
water) are newed to pro\ide instruction in casting and 
angling in an outdoor sports and skills complex. Informa- 
tion concerning instruction, equipment, and competition for 
casting may be obtained from the American Casting .\ssoci 
ation and the .\mcr'con .\ssociatio'> for Health, Physical 
Education, and Recreation (see Appendixes F and K). 

SHOOTING AND GUN SAFETY 

Outdoor ranges for rifle, shotgun, trap, and sheet shoot- 
ing should be provided in the outdoor sports and skills 
complex when space and safety requirements permit (see 
Chapter 20). Complete information concerning the construc- 
tion of outdoor ranges may be obtained from tlie National 
Rifle Association (see Appendix K). The Association has a 
complete, modern shooting range equipped with the newest 
devices for safety and acoustical treatment. These devices 
arc available for observation and research h. the construc- 
tion and maintenance of shooting ranges for rural and ur- 
ban areas. 

WINTER SPORTS 

Increasingly, colleges and universities are providingfadl- 
iiies for instruction and participation in such winter sports 
as skiing and tobogganing (see Chapter 20). Detailed spe- 
cifications should be studied before deciding on ski slopes 
and tows, snow machines, and toboggan slides. These 
specifications may be procured from trade associations, pri- 
vate contractors, and park agencies. Other winter sports, 
such as ice skating, need special facilities such as rink" 
and warming houses (see Chapter 16). 



CAMPUS OUTDOOR RECREATION FACILITIES 

The increased interest of the American public in outdoor 
recreation finds its counterpart on college and university 
campuses. Many institutions are, therefore, making special 
provisions for outdoor recreation opportunities for students 
during their leisure. It is recognized that what a particular 
college or university endeavors to develop is contingent 
upon what is already available through public and private 
agencies, as wdl as the environmental possibilities near the 
msutution. Developments may range from picnic areas 
wnd outdoor meeting spots on the campus to special areas 
a considerable distance aw’ay. 

Following IS a list of seme possible campus facilities 
for ou!door recreation, many of which may be found in 
various combinations: 

• Swimming beadics 

• Boating areas, including provisions for sailing, canoe- 
ing, and water skiing 

• Fishing facilities 
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• i^icTiK »and aicu^*, twiMtucttrd lu give 

lunitics fur tampus clubs or classes fu cuiiduct such 
aciivities oS steak fries and dam bakes {^replaces, 
picnic tables, and »aiei arc desirable. A picnic shelter 
may be needed il the area is to be used in indement 
vrcaiher. See Chapter 2U. ) 

• Pimiiuvc camping fatihiies for groups that may wish 
a rugged outdoor experience 

• Hiking trails 

• Trails for grt.'ups inieresicd primarily in natural sci- 
ence, Such its botany , ornithology , and geology 

• Hiding stables and bridle trails 

• Amphitheaters for outdoor dramatic productions, mu 
sical events, or camofire programs 

• Meeting facilities 



• Winter spurts areas ivith ski tuws, ski runs, skaUng 
ureas, etc. 

• Hesidence accummudaliuiis (These are iiui usually 
uftcred if the tccreatiun area is near the camt'us. Many 
instil uliuns niainiajn «reas fur students and raculty at 
mure distant lakeshores, seacousts, or mountains, a»'d 
overnight of weekend accummudatiuns are needed. 
They may consist of dormitories, small cottages, cab- 
ins, ski lodges, or tent and trailer spaces. ) 

Sometimes campus organizations such as sailing dubs, 
ski clubs, or natural science clubs may develop facilities to 
meet their particular interests. In other cases, the student 
unions assume the responsibility for developing the outdoor 
recreation areas as part of their programs. In still other 
cases, the college or university administration takes the 
lead. 
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ICE-SKATING FACILITIES 



AmfiualK -fiuZcu jctf-ikuiing faciliiies axc replacing rial 
uIalI>-f^u^cn skating areas in main college^ and nnKersi 
nes. Aitificial rinks, cidici indoor or outdoor, provide 
smooth and hard ice in rdati\ d> -moderate weather. With 
the advent of mechanical freezing, ihc skating season has 
been extended far bccond the 20- to 6U-da> natural ice 
season. With artilkial-icc equipment, the season mav range 
anN-whcrc from fi\C to twcKe months, depending on cli- 
matic conditions and the design and construction of the 
facility. This docs not mean that natural-ice rinks have 
gone out of style, but it does mean that artificial rinks 
are supplementing natural rinks w herc\ tr local iiitcrcst and 
available funds make it possible. 

Ice surfaces for colleges and universities are of four 
types: 

• Natural-outdoor: not very practical or dependable 
except in extreme northern states, but low in cost 

• Artificial-outdoor: usable up to 50 percent of the time 
five months per year in temperate or colder climates, 
but frequently out of use because of the hot sun, tem- 
perature rises, snow, rain, wind, litter, or the like 

• Artificial-covered: only usable 90 percent of the time 
up to six months per year 

• Artifidal-cncloscd: usable 100 percent of the time up to 
12 months per year if the insulation, heavy-duty ma- 
chinery, and ventilating, air-conditioning, and temper- 
ature-control equipment are properly engineered into 
the total structure 

The enclosed ice arena is a practical physical education 
athletic facili’y for use during the entire school year. 

The rink should be located near other physical education 
and athletic areas, but particularly close to parking facili- 
ties. Normally, it is housed in a separate building or in a 
separated portion of a field house. The desired room tem- 
perature of the rink varies considerably from that of other 
indoor areas. When the temperature rises above 55®F, com- 
plex problems of icc condition, ice-making costs, and hu- 
midity are encountered. 

A major item to consider in locating the icc is the nature 
of the soil upon which the icc will be built. Unless the soil 
is well drained and free of excessive moisture, "heaving” of 
the icc or concrete can result. Mechanical freezing can pen- 
etrate to a depth of eight feet or more. Therefor:, a careful 
.soil anc’vsis is a primary factor in determining the site of 
the icc ri k. 

In the college or university program, an icc facility may 
serve for skating instruction, recreational skating, competi 
tivc hockey, dance and figure skating, and curling. Some 
institutions have three separate icc areas-^one mam area for 
hockey, msuucuon, and recreation, one for figure skating; 
and one for curling. The icc qualities arc different for each 
area. Skating icc and curling icc arc so different they arc 
not interchangeable for use. The main arena can accommo- 
date dance skating when not being used for recreational 
skating. 



After the function of the ice facility has been determined, 
t.onsiderublc planning is necessary to insure an efficiently 
operated facility . This can best be done by engaging an 
experienced designing engint*er who has a number of sue 
cessfully operating rinks to attest to his ability. Some fed 
that the engineering and super\ ision of construction should 
be the responsibility of the same person to insure a quality 
facility. In endosed rinks, the building housing the ice 
should be engineered and planned concurrently and com 
plcmcntary with the ice-making machinery and system. 

Other areas that must be considered in planning the total 
space arc locker and shower rooms, the skate rental and 
sharpening area, space for putting on skates, the warming 
area, toilet rooms and doaJc ard book-rack room, equip- 
ment storage and utility areas, and a storage area for ice- 
maintenance machines. A pit with a drain into which scrap- 
ings from the ice may be dumped is a necessary installation 
in enclosed ice arenas. It should be dose to the ice and at 
the same level. 

A." :re area designed for hockey should be a minimum 
of 85* X 185* (85* x 200* preferred), with rounded corners 
and a wall (dasher board) which meets the specifications 
for competition. For instruction and recreational skating, 
it is generally agreed that the necessary area per skater is 
30 square feet. Thus, a rink the size of 85’ x 185' would 
accommodate 524 skaters. 

SPECIAL CONSIDERATIONS FOR ICE HOCKEY 

For intercollegiate hockey, the icc (rink) surface must 
be at least 85’ x 185’, though 85’ x 200’ is preferred. It 
must be endosed with a wooden wall (dasher board) which 
has rounded corners and is 4 feet in height. A two- to four- 
foot screen above the dasher board affords protection to 
the spectator and keeps the puck in play. Strong glass or 
plexiglass screens are excellent but are apt to cost consid- 
erably more. The dasher board should be covered with a 
tough kick board eight inches high at ice level to protect 
it from being marred and punctured by skates. The dasher 
board with screen must be strongly constructed in order to 
withstand the shock of skaters bumping into it. Planners 
and aicliitccls should consult the official hockey rule book 
for rink specifications and suggested design. 

There should be at least two team 'locker rooms with 
attached shower rooms, plus a change room with shower 
for officials. If a competitive hockey program is planned, 
sectioned locker rooms to accommodate more than two 
teams simultaneously would be desirable. An athletic train- 
ing room is recommended. If entrances open to the outside 
of the arena, locker rooms can frequently serve other ath- 
letic teams when hockcv is not in season. 

Other special provisions for intercollegiate competiUon 
indude; (1) hockey goals and their storage; (2) a score- 
board, (3) provisions for players’ bo.xcs and penalty boxes; 
(4) a public-address system, (5) high -intensity lighting; 
(6) a press box; (7) provisions for radio and television; 
(8) ticket booths and admission turnstiles; (9) adequate 
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ijublii, *csi to%.‘Tn*>» (lU) p jblu. tckphuftcs, (11 ) «.uftcc 5 »i>iuu 
Ma£tds» (12) 4 ^uicz'$ afid timci’^ box, ( 13 ) h*Jl «aici fox 
ju-mamtcnaftce fnachh»ci\. (14j Hatci ouileti, and (15) 
administrative units. 

ScuUugfox spcctat'-'is ai lio(.lvC> and stC shuus »s a piimc 
t.unsideiauon. Space under bleachers fna\ accuininodate 
some facilities cited above. The provision of high-quality 
music for both skaters and spectators is difficult since acous- 
tics over Ice presents a special problem. 

SPECIAL CONSIDERATIONS FOR CURLING 

Curling ice is different frcnn skating ice in both tc.\turc 
and hardness. Neither ice is suitable ^or both skating and 
culling. Curling requires icv which h \ciy level, and lex 
lured (pebbled) to accommodate the accurate sliding of 
the 40-pound rocks which are delivered skillfully from one 
end of the ice to the other. The game’s full possibilities can- 
not be realized without good ice. Such ice requires good 
equipment, and pride, patience, and competenev’ on tlie part 
of ihe icc-tnakers. 

Curling ice in covered or inside rinks is more contribu- 
tory to the game than that whidi is outside. Except in ex- 
tremely-cold climates, it is not practical to attempt to pro- 
vide curling ice without artificial refrigeration. 

The room accommodating the ice should be kept cold- 
heating is not necessarv or e\en desirable. When temper 
atures exceed 50“F, problems of fogging, dripping, and 
"greasy" ice are apt to be encountered. Resurfacing the ice 
may be necessarv’ several times a year, but "pebbling" may 
be necessary several times a day. Pebbling is accomplished 
by sprinkling droplets of w’arm or hot water over the ice 
surface from a portable canister equipped with a nozzle. 
In the planning and construction, provision should be 
made for keeping the ice clean and free from dirt or grime. 

The curling-area size is determined by the number of 
sheets (lanes) desired, a sheet being 14’ x 138’. Two to 
four sheets no»-:iially constitute a college or university curl- 
ing rink. Tlius, an area of 62’ .x 150’ would accommodate 
four sheets, with a border of four feet on each side and six 
feet on each end to accommodate a concrete or wooden 
deck around the rink. Each curling sheet can accommodate 
eight persons in a curhng match. 

Little playing equipment is needed in curling except the 
rocks and brooms. Broom storage racks or closets and 
an official scoreboard at the end w’alls are required for the 
area. Good artificial lighting (100 footcandles) which does 
not cast shadows is recommended. "Cold" lighting helps 
preserve the ice and its condition. 

Curhng ice should be maintained at a temperature of 
24“ to 26“F, in contrast to skating ice which requires 10“ 
to 15“. Outside windows should be omitted, as well as any 
conditions that produce drafts or uneven temperature 
changes. A minimum number of entrances should be in- 
stalled. Electrical outlets and hose bibbs should be provided 
in the arena area. Light colors should Be used for walls 
and ceilings. 

Spcaator facilities are rarely needed in curling arenas, 
but an elevated lounge from which games can be viewed 
through insulating glass is a feature which has merit if 
costs are not a major factor. Change, locker, or storage 
rooms can be located under the lounge if desired. 

INDOOR ARTIFICIAL-ICE RINKS 

If the building is constructed for year round use, it must 
be especially well insulated throughout and there must be 
adequate refrigeration capacity for use during the summer 



months. While hockey interest may diminisli during 4lie 
summa. skating instruction can continue, and recreational 
sk-iting is a continuing pleasure for many Also, figure and 
dance skaters will continue to practice. Exiremcly<areful 
thought must be given to humidity and temperature control 
to minimize fugging, condensation, and soft ice. (Sec Fig 
ures47 and 48.) 

The refrigeration system is of prime importance, and a 
number of choices can be made in its design. Among :hcm 
arc: ( 1 ) type of engine roc‘m; (2) extent of automatic con- 
trol; (3 ) number and size of compressors; (4 ) type of power 
supply; (5) number of brine pumps, (6) type of heat-rcjcc- 
iion system, (7) type of refrigerant, (8) type of brine; and 
(9) t\pc of floor construaion. Inc.\perienced planners 
should not attempt to design rinks. The ice-making engineer 
should be invuUcd extensively in the preliminary planning 
and throughout construction. 



ENGINE ROOMS 

For the past few years, there has been a trend toward 
the purchase of engine rooms which are assembled in the 
factory and installed as a complete unit on the job. These 
engine rooms have replaced the "site-built" engine room.s, 
w’hich require greater space and are more expensive. It is 
probably easier, however, !o maintain and repair equip 
ment in a site-built engine room. 



AUTOMATIC-CONTROL SYSTEMS 

Machines may be automatic or manually controlled. 
Automatic safety devices may be required by codes govern- 
ing this type of installation. The slight additional cost for 
fully-autcmatic operation may be offset by the savings 
effected in salaries. Automatic controls can start the com- 
pressors w’hen brine temperatures start to rise, and shut 
them off when they fall. The starting temperatures of the 
compressors can be staggered for a more economical use 
of pow’er. In addition, a brine-pump control can be set to 
stop brine circulation if the air temperature falls below the 
brine temperature, a condition that occurs often in the cold- 
er climates. 

To illustrate this choice, assume that an outdoor ice rink 
of 85' X 185' needs 150 tons of refrigeration to maintain 
the rink surface at near peak demand. This refrigeration 
can be obtained with one 150-ton compressor, two 75-ton 
compressors, or three 50-ton compressors. When sun.shinc 
or rising air temperature causes the brine temperature to 
rise above the level set to start the chilling process, the com- 
pressors will start to work. In the case of one compressor, 
maximum power w’ill be utilized, and when electricity is the 
pow’cr source, maximum demand rates will be ^barged even 
though a minimum of refrigeration is required This expense 
is greatly reduced when two compressors are used, and a 
still greater saving is effected when the capacity is divided 
among three compressors. The greatest pow’cr-cost saving 
occurs during long periods of cold weather when minimum 
refrigeration is required. Some motors arc designed for four 
or more power levels to lessen electrical costs. 

In order to assure continuous operation, there should be 
two compressor systems, each with the capacity to provide 
tlie necessary refrigeration. They should be used alternately, 
of course, but with tw’O, a standby is alw’ays available in 
case of failure of one of the systems. Thought should be 
given to installing equipment which docs not require tend 
ing by a licensed engineer. 
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Figure 47 

Ics Arena, Bowling Green Sfafe University 
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Figure 48 

Floor Plan of Ice Arena, Bowling Green State University 
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POWER simv 

The refrigeration plant may be operated by cither elec- 
tricity or natural gas. Katural-gas engines may be more 
expensive to install, but may operate at considerably less 
cost. Gas engines can be put under ser\-icc contracts that 
assure a life expcctamy comparable to that of electric mo- 
tors. Gas engines also provide heat energy that can be used 
for space heating through a heat-recover>* system. 

BRL\’E PUMPS 

The brine pump is the heart of the refrigerating process. 
When it breal^ down, everj-thing stops and the ice surface 
is at the mercy of the sun, weather, and temperature during 
the period of repair. Some brine pumps have quick-repair 
features which can shorten the time the system is out of 
operation. For all practical purposes, the breakdown time 
due to brine-pump failure can be eliminated by building two 
or more brine pumps into the system. With this arrange- 
ment, other pumps will give standby service in case one 
fails. 

HEAT-REJECTION SYSTEMS 

Heat removed from the ice must be eli.minated in the re- 
frigeration process. This is accomplished by the condenser, 
which removes heal from the refrigerant. The condenser 
may use either cold water or the evaporation principle to 
accomplish heat rejection. An evaporating condenser costs 
more initially, but if water is an item of expense, it will be 
cheaper to operate. Many competent rink designers insist 
on evaporating condensers where -aty water alone must be 
used for cooling. The refrigerant, which has absorbed heat 
in cooling the brine, must be cooled in this cycle of opera- 
tion. This is done by circulation through coils exposed in 
the air. When the air temperature alone cannot cool the 
refrigerant to the proper level, water is sprayed on the coils, 
and fans blow air over the wet coils to cause evaporation. 
This process provides the necessary- additional cooling. 

REFRIGERANTS 

Several refrigerants are available. Ammonia and Freon 
22 are the most common, but other trade-name products 
are worth consideration. Although operation with ammonia 
has been -efficient, it is both toxic and explosive, and, for 
these reasons, the trend has been toward the use of Freon 
22 and other refrigerants which are neither toxic nor ex- 
plosive. 

There is little difference in the initial cost of refrigeration 
machinery designed for either ammonia or Freon gas. The 
cost of the refrigerant does differ, how’ever, with Freon cost- 
ing about five times as much as ammonia. This cost is 
equalized since an ammonia system will use nearly five 
times the refrigerant necessary in systems using Freon gas. 
Since Freon gas is odorless, leaks in the system may go 
undetected and expensive replacement of refrigerant becomes 
necessary. This is not the case with ammonia. However, 
safety is an overriding factor that dictates the preference of 
Freon for ice-rink refrigeration. This does not mean that 
there are not applications where ammonia should be recom- 
mended, but local laws should always be consulted before 
using ammonia. In using Freon, some operators add 
another gas that has a detectable odor. 

TYPES OF BRINE 

Calcium-chloride brine is used in most ice-rink refrigera- 
tion systems. It is not expensive, but it is highly corrosive 



and must be closely diccked. It is possible to purchase salt 
(for brine) that contains a diromate which acts as a rust 
inhibitor. This inhibitor does not last long, however, and 
additional diromate must be added from time to Erne to 
maintam the rust-mhibiting factor. Although corrosion is 
reduced by the diromate, it is not eliminated. There is a 
growing trend toward the use of ethylene glycol or metho- 
icne alcohol as a brme. Once stabilize, these brines usually 
require only infrequent checking. 



FLOOR CONSTRUCTION 

The following types* of floor construction arc used in 
building artificial-ice rinks: 

• Sted pipe in post;Stressed concrete 

• Steel pipe in reinforced concrete 

• Open steel pipe (or in sand) 

• Open plastic pipe (or in sand) 

These choices are listed in the order of their cost, with 
:he most expensive listed first. In addition to the choices 
listed, aluminum-finned tubes have recently made their 
appearance as piping for rink floors. 

The newly-developed construction using sted pipe in 
post-stressed concrete floors is the most costly of the choices 
listed, but the least likely to develop cracks or heaving. It 
is reliably calculated that a post-stressed floor can endure, 
if necessary, at least twice as much frost heaving as con- 
ventional reinforced-concrete floors. 

Sand-based rmks have been purported to have the fol- 
lowing advantages: cheaper Initial cost; economy of opera- 
tion; avoidance of cracks; easier repair; levd surface; and 
less possibility of heaving. However, their use for other 
spoils (e.g., tennis and court games) in the off-season is 
not feasible. Concrete-base rinks, though more expensive, 
may have advantages worth the extra costs. 

Plastic pipe is lightweight and easy to handle, especially 
in portable and take-up installations. How'ever, plastic acts 
as an insulator and does not transfer heat from ice to brine 
as rapidly as does steel. Plastic is cheaper than sted, but 
may not last as long. The main preference for steel seems 
to be the efficiency in maintaining ice temperatures. 

The floor pipes are connerted to headers attached to the 
supply and return lines. There are two basic header de- 
signs, each with several variations. One system employs a 
header at each side of the rink, or at each end, with the 
floor piping joined to these headers at each end. The ad- 
vantage of this design is that ideal uniformity of ice can be 
maintained. The disadvantages are that it is the most ex- 
pensive design, and temperature-expansion variables can 
be a problem. In the second design, both headers are at the 
same side or end, and the rink grid surface is made up of 
hairpin pairs of pipes. This is the most common modern 
design. Another recent design is one in which the headers 
bisect the center of the ice. 

Grid-construction practices in building rink floors call for 
especially good drainage around foundation footings to 
cut off ground-water seepage into the floor area. A common 
practice is the installation of a slip-joint consisting of two 
or- more dry, lubricated membranes between the grid and 
foundation slabs of concrete. The concrete slab that encases 
the ^ids should be poured in one continuous operation 
which will permit the grid slab to contract or expand as a 
unit rather than in sections. The return header should be 
at a slightly higher elevation so there can be no trapped 
air in the cross pipes. The floor should be pressure-tested 
after construction, and alter assembly if it is a take-up rink. 
This w’iil eliminate brine leakage due to faulty assembly. 
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SEMIENCLOSED OR OUTDOOR ARTiFiCIAUCE RINKS 

The ice preparation procedure for artificial ice is essen 
tially the same whether the rink is open, covered, or cn 
closed. 

lu outdoor and semienclosed rinks the air temperature 
is much more variable and demands some additional con- 
sideration in preparation and care of the ice. The length of 
season is greatly restricted when the rink is not enclosed or 
covered. Also, die unenclosed rinks present problems rela 
ti ve to: (1) the size and type of warming area; (2) lighting; 
(3) traffic control and ticket collection; and (4) dependable 
usage and scheduling. 

Although a majority of outdoor rinks have no cover, 
some covers are available which are of value in protecting 
and preserving the ice. Netting is available to provide a 
sunshade on bright days. It is drawn across the rink on 
high cables as a curtain, greatly weakening the melting 
effect of sunlight. An inflated bubble of fabric material has 
been used as a rink enclosure, but its effectiveness has not 
been established. 

Permanent covers may be constructed of steel, aluminum, 
concrete, and wood. All of these types of covers reduce ice- 
freezing costs and snow-removal expense. New building and 
engineering techniques are making the completely -enclosed 
and temperature-controlled rink practical and serviceable 
as a college or university facility for nine months of the 
year or longer. 

Whether the skating area is open or enclosed, a warm- 
ing room or skate-changing area is necessary. This area 
contains a maximum number of benches and often has 
checking facilities for shoes. Synthetic floor surfaces are 
now available which will permit walking on ice skates from 
the ice to the cliange areas, the concessions, or into the 
warming rooms. A^oining the warming room in many 
rinks is a food concession. A first-aid room for the haiidling 
of skating falls and injuries should be provided. A skate- 
rental facility is another feature found in many artificial-ice 
rinks. A lockable storage area for equipment and supplies 
should be provided. 

OTHER USES FOR ARTIFICiAUCE RINKS 

If the rink has a concrete or asphalt surface and is not 
used for skating 12 months of the year, uses should be con- 
sidered for the off-season. With only slight modifications, 
the skating area can be used for tennis, badminton, v olley- 
ball, and other such activities requiring smooth playing 
surfaces. 

NATURAL-ICE RINKS 

PRESEASON PREPARATIONS 

When the rink is to be laid on the ground, sufficient 
moisture must be in the soil or applied to it to develop a 
firm soil crust. The area should be watered if a dry condi- 
tion prevails. If a temporary dike is needed, it should be 
made in the fall so that settling can take place. 

If the rink is to be made on a concrete surface such as 
a tennis court, all drains should be sealed. The available 
water supply should be checked, and all equipment needed 
for filling the area, spraying, scraping ice, and removing 
snow should be ready and on the site prior to rink-buildiag 
time. 

RINK CONSTRUCTION PROCEDURES 

Site characteristics control in part the procedures neces- 
sary to build natural-ice rinks. If the ground is level and 



water can be contained by means of grade or dike, flood- 
ing is possible. If these conditions do not prevail, it is neces- 
sary to spray the water into the rinL Flooding is faster and 
more economical, while spraying provides ice when flood- 
ing fails. Either process calls for temperatures of or 
colder, and the colder the temperature, the faster the rink 
ice can be made. 

In cither the spraying or flooduig method of ice-building, 
the temperature of the water must be taken into account. 
Water cvming from the main contains sufficient heal to 
meit ground frost. Therefore, it is advisable to flood at a 
slow -enough rate to permit water to chill before the frost 
melting point is reached. If spraying is necessary, the hose 
should be fitted with a spray nozzle and the water should 
be direaed high m the air. Since lower temperatures occur 
in the evening, many communities do their flooding or 
spraying at night, thus obtaining a faster build-up of ice. 
The periods of delay, when it is necessary to wait for the 
sprayed coat of water to freeze, are shorter at night. 

The rate of build-up in a spray operation may be accel- 
erated by diking the base ice with snow to reduce runoff. 
Care should be taken not to melt into the snowbank with 
too much water at one time. Shell ice will result. 

Shell ice occurs when water seeps away after the surface 
is frozen over. Seepage can occur if the ground frost melts, 
a leak in the dike develops, or water mdts away a part of 
the snowbank. Shell ice will remain a problem until it is 
removed. If air pockets develop in the process of flooding, 
they should be punctured and filled with water before flood- 
ing is completed. 

Natural-ice skating rinks can be created on tennis courts 
or other hard-surface areas, although costly additional 
construction is necesscuy. Some types of tenuis courts do 
not hold up well if water is frozen on their surfaces. 

LINER-TYPE RINKS 

In many areas of the country, the traditional method of 
building natural-ice rinks is almost impossible because of 
constant freezing and thawing. In order to have success with 
the usual natural rink, temperatures must remain near or 
below freezing. Fluctuating temperatures cause the ice tc 
melt and the ground to thaw. Where this occurs frequently 
during the season, the natural-ice rink construction is im- 
practical. in order to provide a skating fecility under these 
drcumstances, the liner-y’pe rink is a possibility. 

In the liner-type rink, a plastic-type liner (polyethylene) 
is used to prevent water seepage and to waiei proof tlic floor 
and sides of the rink. This material is available in large 
sections— 100’ x 100', 200' x 200', and variations of these 
sizes. A framework to contain the liner should be construct- 
ed on f!at ground, or around the edge of a hard-surface 
area. Sand is placed on the inside for a distance of 10 to 
12 inches from the bottoms of the boards and shaped to 
form a cove. The liner is placed on the inside of the frame- 
work and up over the top. A cap of 1" x 4", which will 
e-\tend belov.' the ice on the inside, is necessary around the 
structure in order to prevent skates from puncturing the 
liner. The rink is then filled to tlie proper level with water. 

Fencing and a ramp and rail are recommended. A plan 
for the inclusion of music may be desirable. 

RESURFACING 

The ice should be resurfaced when needed. This can be 
accomplished by scraping away or sweeping the cuttings 
and spraying a light coat of water over the ice. If some 
cutUi.gs are left after scraping, a little additional water 
should melt them and a good skating surface will result. 
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SAFETY CONSIDERATIONS 

The thickness of ice is critical on ponds, streams, and 
lakes used for ice skating, and proper safety precautions 



should be taken ic prevent aeddents. Ice should be four 
inches or more in thickness to be certified as safe. Warn- 
iag siges, barriers, and the dissemination of warnings 
through public-communications media are desirable. 
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FIELD HOUSES 



The terip 'field house' was applied originally to a facil- 
ity for the storage of equipment, or to an enclosed area with 
a dirt surface to provide for practice of such intercollegiate 
sports as football, baseball, track, and tennis where climatic 
conditions did not permit early -season practice out-of-doors. 
Field houses were also used for practice of intercollegiate 
sports ar.d for outdoor physical education classes during 
inclement weather. The modern field house is used for con- 
ducting outdoor physical education and recreation activities 
under cover, but, at the same time, it may prov’ide facilities 
for a variety of other activities. 

For detailed information on general building features, 

see Chapter 4. 



PLANNING 

It cannot be overemphasized that an adequately-planned 
and well-constructed building is a key factor in enabling 
the physical education program to provide adequate service 
to the college or university of which it is a part. A survey 
of available campus facilities for conducting activities com- 
mon to modern physical education programs will determine 
the number and kind of activity units to include in the 
building. 



DESIGN 

Items that should be considered in designing a field 
house are: accessibility, beauty, economy, flexibility, super- 
vision, and utility. 

The following list of recommendations concerning de- 
sign and construcUon may serve as a check list for schools 
contemplating the building of a field house (not listed in 
priority order): 

• Provide ample space for the activities desired. 

• Include adequate administrative, recreational, and ser- 
vice facilities. 

• Design for future needs. 

• Provide accommodations for men and women. 

• Provide drainage around the exterior of the building. 

• Provide adequate storage space. 

• Install proper lighting. 

• Provide for maintenance of light fixtures. 

• Provide adequate wiring, with provision for high- 
voltage current. 

• Provide windows and skylights with minimum glare 
intensity. 

• Install sufficient and well-placed heating vents. 

• Provide for sufficient natural ventilation. 

• Include adequate exhaust fans and vents. 

• Provide waterproof insulation for the ceiling. 

• Place pipelines an adequate distance from the floor. 

• Include sufficient rest-room space. 

• Provide sufficient shower and locker facilities. 

• Install an adequate public-address system. 

• Include adequate facilities for cleaning and mainte- 
nance. 

• Include sufficient water outlets. 



LOCATION 

Consideration& related to the location of the field house 
are as follows: 

• The field house should be accessible to those who use 
it most frequently. Therefore, it should be located near 
the major classroom buildings, dormitories, and phys- 
ical education buildings. 

• The field house should be located in attractive sur- 
roundings and should be pleasing in design. The de- 
sign should be functional rather than traditional. It is 
possible for an architect to plan a building whose 
design will be modern and functional, but still blend 
in with the other architecture of the area. 

• Facilities should be so located as to permit expansion. 
Attention should also be given to the slope of the land 
outside the buildings to prevent surface drainage. 

• Consideration should be given in some institutions to 
joining the field house and other physical education 
facilities. Such a decision may eliminate the need to 
duplicate in the field house the office suite, central 
equipment supply room, dressing-locker rooms, show- 
er rooms, training room, and other service facilities. 

• Athletic fields and playing courts should be contiguous 
to the field house. 



SIZE 

The size of the field house and the type of facilities to be 
provided will be dictated by: the present and anticipated fu- 
ture programs of physical education, recreation, and ath- 
letics; the climatic conditions of the area; facilities already 
in existence; and the amount of money available. No matter 
what the size, however, the building should be planned not 
only to satisfy present needs but also those of the foresee- 
able future. 

Some institutions may wish to plan a field house m con- 
nection with a stadium. In this case, consideration should 
be given to combining the two structures in such a manner 
that the back wall of the stadium may serve as one of the 
sidewalls of the field house. Such a plan may have inter- 
esting possibilities, both from the standpoint of econoniy 
and with respect to a more effective development of the 

areas under the stadium. , , , j 

The minimum length of the field house should accomino- 

date at least a 60-meter straightaway for men's tra^, plus 
sufficient distance for starting and stopping. A wide door 
at the end of the straightaway, to permit competitors to run 
outside the field house, will prevent injuries and eliminate a 
mental hazard where space is limited. Six lanes are desir- 
able. Some provision should be made tor the elimination of 
entrances so as to protect individuals who may enter the 
field house at track level and collide with runners on the 
track. The track should be of such a size as to be a con- 
venient fraction of a larger standard distance. 

Even though field houses of many shapes and siz« have 
been erected, present and future programs should be car^ 
fully delineated by program specialists before the size and 
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shape of the structure tire detcrniined. The niininimn width 
required to house a biisebtili infield is 125 feci. A one- 
eighth mile track enclosing baseball facilities requires an 
area at least 200 meters long and 160 feet wide. 

LAYOUT 

The layout of the field house will determine the extent to 
w’hich it will serve the purpose for which it was intended. 
Space will most likely be provided for track and field 
sports, baseball and football, and, in some instances, for 
basketball and tennis. The total area required for a track 
depends upon its proportional length of one mile, the radi- 
us of the curves, and the actual width of the running dis- 
tance. The width of the running track should be at least 
18 feet, and, for hurdle races, the lanes should be a mini- 
mum of 3 feet in width. The track within a field house 
should he so located that it is usable during the indoor 
training season. 

Special areas for the shot put, high-jump, long-jump, 
triple-jump, and pole-vault events should be provided with- 
in the track oval or adjacent to the outer periphery of the 



track. The $hot put area should be isolated at one end of 
the building. Permanent pits should be located near the sides 
of the building. Temporary units can be excavated withir* 
the track oval for meets attracting numerous spectators, or 
movable pit boxes can be used- For high jumping and pole 
vaulting, portable pits may be used- 

ENTRANCES 

A paved access roadway should serve the field house, 
and provision should be made for trucks to enter the build 
ing and move to unloading points without damage to 
floors. Entrances to the field house should be so located as 
to reduce to a minimum the possibility of injury caused by 
persons or vehicles entering or leaving the building. 

DRINKING FOUNTAINS 

The activity areas will require installation of recessed- 
type refrigerated-water drinking fountains. Flush-type cus- 
pidors, located no less than three feet from the fountains, 
should also be provided. 




Figure 49 

Physical EducoHon and AHiltHc Complex, Illinois Slate University 
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Figure 50 

Floor Wan of Physical Education and Athlotic Complox, Illinois Stato Univorsity 
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SERVICE AREAS 

An undciy ass from the existing physi^ education build- 
ing to the md house may be desirable in order to make 
service areas in the existing building available to some par^ 
Jcipaiits in the field house. If the fidd hocse is not adja- 
cent to any other facility, consideration shculd be gA'en to 
the erection of a field $er\’ice building, simple in design, 
with storage space and dressing, shower, and toilet facilities. 
Specific information on iocker, shower, toilet, and other 
service facilities may be found in Chapter 9. 

TRAINING AND FIRST-AID ROOMS 

Training-room facilities and personnel should be avail- 
able to all students requiring their services and should be 
easily acce.ssible to participants in the field house. Detailed 
recommendations concerning training and first-aid rooms 
may be found in Chapter 9. 

STORAGE SPx\CE 

Many field houses have been constructed with insufficient 
storage space. Space should be provided for equipment and 
supplies for both the physical education and aUiletic pro- 
grams. Supply rooms should be large enough so that, both 
supplies and equipment can be cared for and issued urom 
them. It is essential to have adequate and conveniently- 
placed storage space if the facilities are to be fully usable. 



Every attempt should be made tc avoid using odd-shaped 
areas or space left over in a comer. 

After a building is compleied, it is impcssiblc »o add 
storage space unless that space is taken from areas whidi 
were designed for other uses. Thoughtful planning of stor- 
age space should be done when one is setting forth his 
total space needs. Adequate maintenance and control over 
suppbes and equipment is possible only when proper stor- 
age space is available. 

Another considi*ration of major importance in ccnucc- 
tion with storage is the provision of adequatc-siicd entrances 
to storage areas. An adequate loading dock may also be 
required, depending upon the types of supplies and equip- 
ment to be used. Additional information on storage areas 
may be found in Chapter 9. 

PUBUC-ADDRESS SYSTEM 

Prov'Lsioic should be made for the installation of a 
public-addre.vs system. Acoustical treatment of the building 
is desirable. Sprcific details may be found in Chapter 4. 

FLOORS 

Every consideration should be given to the latest devel- 
opments in types of floor surfacing. The basic functions to 
be served by the field house in the particular institution 
will determine the final selection. See Chapter 4 for de.ailed 
information on floors. 
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ARENAS 



An arena is a structure to provide niass sCi'iing for 
speaators arcunu an activity area. The artivity area may 
ser\'C only one purpc.iC or jt may be construettd to serve 
several purposes, rcaday inter changed, or vith planned 
adaptations. Depending upon the puipuscs and the climate, 
the arena may be connected to the field house. When these 
two facilities adjoiri the gymnasiuL',, the total complex pro- 
vides for the msirucuonal, professional education, ^itra- 
mural, recreational, co-recreational, and athletic programs. 
The arena itself can be used not only for spectators at 
competitive activities, but ako for such events as demonstra- 
tions, exhibitions, commencemt».: *''orcises, concerts, tour- 
naments, and mass mf ring.*''. 

For detailed infornatica on general building features, sec 
Chapter 4. 

PLANNING 

The same basic principles apply in the planning and con- 
struction of arenas as for other athletic, physical education, 
and recreation facilidcs. An adequately-planned and well- 
constructed building will enhance not only the athletic pro- 
gram, but the program of the entire college or univer^ty. 
A survey of riiodem athletic programs and a careful analy- 
sis of the needs of the particular institution determine the 
nature and type of building to be constructed. 

DESIGN 

The following guides in design and construction might 
serve as a check list for colleges and universities contemplat- 
ing an arena: 

• Provide ample space for the activities desired. 

• Design for future needs. 

• Provide for expansion or change. 

« Provide for portable facilities. 

• Plan for accommodation of spectulars in areas where 
needed. 

• Provide well-designed spectator exits. 

• Provide drainage around the exterior cf the building. 

• Include an.adequate lobby and vestibule. 

• Provide for adequate storage space. 

9 Install proper lighting. 

• Provide for maintenance of light fixtures. 

• Provide a sufficient number of electrical outlets, and 
place them for easy access, 

• Provide adequate wiring, with provision for high-volt- 
age current. 

• Selea good paint colors for the interior of the building, 

• Provide windows and skylights with minimum glare 
intensity, 

• Place windows avay from goals and goal lines. 

• Install sufficient a,*id well-placed heating vents. 

• Provide for suffident natural ventilation, 

• Provide filters in the air-drculaiion system, 

• Include adequate exhaust fans and outlets. 

• Provide waterproof insulation for the ceiling. 



• Place pipelines an adequate distance from the floor. 

• indude suffident rest-room space for men and women. 

• Provide sufficient shower and locker facilities. 

• Provide well-placed ticket sale and ticket -takingiacilities. 

• Provide for tdephone, tdevision, radic , and telegraph 
facilities in the press area. 

• Provide an adequate sound system. 

• Include adequate facilities for cleaning and maintenance. 

• Include sufficient waf ;r outlets. 

• Provide a large enough entrance for the delivery of 
equipment to the arena. 

LOCATION 

Institutions planning an arena should consider the follow- 
ing items related to the location: 

• An efifort should be made to locate the strudure away 
from industrial and congested areas. 

• Arenas should be so arranged that effective supervision 
is pos.cible with a minimum of effc rt and cost. Offices 
should be located as conveniently t,s possible to all fa 
dlities. Equipment and supply rooms should be located 
within or adjacent to the dressing rooms so that super- 
vision of the locker room is possible from the supply- 
issue rooms, 

• The arena .should serve as a fiinctional facility. 

• The arena should be so constructed that exclusion of 
unauthori^d persons" from certain designated areas is 
possible. 

• The facilities of the arena which are open to spectators 
should be easily accessible to the public with a mini- 
mum of traveling through other areas. An analysis of 
the anticipated traffic flow in the building will pay 
enormous dividends in terms of easier supervision and 
lower maintenance costs. 

• Facilities should be planned and located using a long- 
range approach which will permit possible expansion. 

• Engineering features for loundations, reinforcement, 
drainage, pumps, and valves should be determined in 
the light of the qualities of the land area, 

• Adequate parking areas adjacent to the facility, with a 
paved access roadway leading to the building, arc nec- 
essary. Institutions having stadiums may wish to take 
advantage of stadium parking facilities to accommo- 
date persons using the arena, 

SIZE 

The needs of the particular college or university will de- 
termine the arena size. The height of the structure will be 
determined by the number and location of balconies to be 
provided. The arena must be able to accommodate crowds 
effectively and safely. This will be particularly true when 
many different types of activities are scheduled. 

The floor size should be dictated by the activities to be 
conducted in the building. It is recommended th«i the aefiv- 
ity-arca dimensions be not les^ than 150' x 250'. 
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BALCONIES AND BLEACHERS 

When permanent balconies are planned, they should be 
constructed without supporting pillars which would inter- 
fere in any way with the playing or visual area. Balconies 
should be served by ramps which connect directly, or by 
:ineans of wide corridors, with convenient entrances and 
exits. Temporary bleachers, when placed in front of and 
below the permanent balconies, should conUnue the sight 
lines of the balconies. Such bleachers should be inspected 
thoroughly before they are used, and their capacity should 
never be taxed. 

In arenas designed primarily for basketball, spectators 
should eater and exit at a single level at various points 
around llie circumference, from an exterior perimeter walk- 



way- Designers may decide on the use of a continuous 
cross aisle connected through the exit tunnel to the con- 
course In such a design, all seats above this cross aisle 
aie accessible only hy means of staiis in each exit tunnd, 
wndd <he lower scats can be reached from the vertical aisles 
connecting the main cicss aisle. This system simplifies the 
flow of spectators to and from an event, and allows for 
elficicnt management and control at one -evd. A portion of 
the lower seats arc attached tc* idcscopic platforms which 
roll back into wall pockets when a larger arena floor is 
desired. 

The arena should be so designed that the normal flow 
of traflic will not encroach upon the activity areas. This is 
essential in order to avoid interference v.ith activities and to 
deaease maintenance costs. 




Figure 51 

Arena, University of New Mexico 
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Balconies can be «.onstructed as a continuation of bleach 
ers or they can be elevated above ibem and partially ex- 
pend over the seating at a lo^ei level. Requirements for 
ramps, stairs, aisles, exits, doors, corridors, and fire-alarm 
systems may be obtained from local and state officials and 
the National Rre Protection Association.* Following -in 
event, it should be possible to empty the building within a 
reasonably short period of time. 

Bleachers can be of die rdl-away, folding, or reverse- 
stack type. There is considerable expense connected with 
the latter type, and, consequently’, it is not recommended 
except as supplemental seating. 

The height of the last row’ of seats is determined by the 
number of rows and the inaeased devation of each. The 
height of the seating surface of the first row’ should be 22 
inches from the floor, and each successive row should be 
from 8-1/2 to 11-1/2 inches higher than the preceding one. 

The width of each seating space should not be less than 
18 inches, with 24 inches recommended. The space required 
per person will vary from 2.7 to 3 square feet. Sight lines 
should be considered in relation to the increase in elevation 
between successive rows. It is preferred that spectators have 
focal points of vision at the court boundary’ line nearest to 
the seats. Focal points more than 3 feet above these bound- 
ary lines are unsatisfactory. 

When bleachers are extended, the first row should be at 
least 10 feet away from the court sidelines and end lines. 
The depth of closed bleachers varies from 3 feet for 10 
rows, to 4-1/2 to 7-1/2 feet for 23 rows. 

The elevated seating deck or platform can be used to 
supplement the nu*uber of seats provided at floor level. 
Removable blea-cners for the deck should be the same as 
those used at floor level. By adopting this design, additional 
activity space is provided on the deck and in the area under 
it. The depth of the deck depends upon the number of 
bleaclier rows. 

Permanent seating facilities may be provided in a bal- 
cony or on the level of the playing floor. Since permanent 
seats restrict the use of a basketball pavilion, they should 
not be used at the playing-floor level in such a facility. 
Balconies may be constructed to provide seats to supple- 
ment removable bleachers at court level and on the elevated 
deck. Balconies can be constructed as a continuation of 
removable bleachers or can be elevated above them and be 
partially’ extended over the seating at a lower level. The 
balcony should be so designed that spectators in each row 
have the desired focal points. The seats for a balcony can 
have backs or can be similai' to those for stadiums. To de- 
termine requirements for ramps, stairs, exits, doors, cor- 
ridors, and fire-alarm systems, planners should consult 
local and state laws and the recommendations of the Na- 
tional Rre Protection xAssociation. 



COMMUNICATION FACII.ITIES 

Accommodations for reporters, sports broadcasters, TV 
announcers, motion-picture cameramen, and scouts should 
be planned in the original design. It should be noted that 
the working press prefers to be as close as possible to the 
action at basketball games. Consequently, space for them 
during these contests should be provided at courLside. 
Sou’.idproof broadcasting and television booths should be 
proviwd for radio and TV services when the aiena will be 
used for attractions of considerable public interest. If com- 

t Buildkig Exits Code, Natiorial Fire Pro*cction .\ssodation- 60 Bsutciy 
March Street, Boston, Mass. 



municaiioa facilities arc located high in ihc arena, an cl^ 
vatoi should be piovidcd. A lest room and refreshment 
facilities shemld ^so be included. Serious consideration 
should be ghen to television-installation requirements -both 
dosed<ircuit and conventional types. Detailed information 
on sound Control and acoustics may be found in Chapter 4. 

ENTRANCES 

Entrances to the aretia should be located with reference 
to parking facilities and traffic approaches. Provisions 
should be made for a paved access roadway into the arena, 
in addition to at least one entrance large enough to accom- 
modate trucks. The main lobby should be of sufficient size 
to accommodate anticipated crowds seeldng tickets and ad- 
mission. This is particularly important in northern climates. 

The lobby should be so designed for ticket selling and 
collecting fthat the traffic will flow in a straight liiie, or 
nearly so, from the entrances to the box office to the ticket 
colleaors. To avoid congestion, approximately two-thirds 
of the lobby should be planned for accommodating box 
offices and ticket purchasers. The remainder should be 
reserved for ticket holders, who should have dire*A access 
to admission gates. 

DRINKING FOUNTAINS 

x\n adequate number of refrigerated-water drinking foun- 
tains should be provided. Recessed-type fountains are rec- 
ommended. Hush-type cuspidors should be installed and 
should be located no less than three feet from the fountains. 
Drinking fountains should be so located that they’ do not 
interfere w’ith the circulation of the crow’d. 

SERVICE AREAS 

Conveniently-act .asible dressing units, equipped with 
chalkboards and tackboards, should be provided for the 
home and visiting teams. When the arena is to be used for 
intercollegiate -or interscholastic basketball tournaments or 
other competitive athletic events, consideration should be 
given to providing separate locker rooms with adjoining 
shower and toilet facilities. These units could be used at 
other times ihroughout the year by intramural and other 
activ’ity participants. It is desirable to provide passagwvays 
from dressing rooms directly to the arena floor to avoid 
crow’d interference. 

A dressing room w’ilh adjoining show’er and toilet facili- 
ties should be "provided for staff members. It is desirable 
that a separate dressing room be provided for game of- 
ficials. 

Separate toilet facilities in sufficient number for men and 
women spectators should be provided in close proximity to 
the seating areas. Toilet rooms should be located near traf- 
fic lanes. 

For detailed information on service areas, see Chapter 9. 
STORAGE SPACE 

Arenas require adequate storage space. Supply rooms 
should be of si.fficient size to accommodate the storage, 
repair, and issuir of athletic equipment. These areas should 
be strategically located ir. the building and properly secured 
and ventilated. Proper control of supplies and equipment 
can only be accomplished when proper storage space is 
provided. The equipment room should be so constructed as 
to facilitate efficient checking in and out of equipment. It is 
also important that adequatdy-sized entrances to the storage 
areas l>e p.T"Ovided- To facilitate the handling of large and 
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lica\ V equipment, a loading duck i>hould be cunstruaed. An 
elevator is necessary for the movement of equipment to 
different levels. 

COXCESSIOX BOOTHS 

When tlic arena is planned to accommodate large 
crowds, concession booths should be constructed. They 
should be equipped with electric stove*^, sinks, hot and cold 
running watci, and sewer connections, and should be lo- 
cated where they do not interfere with the normal flow of 
tiaific. 

LOUNGE AND 1ROPHY ROOM 

If space and funds art available, a combination lounge 
and trophy room is advisable for a variety of coi»- 
neaed with the athletic program. An adjoining kitchenette 
is also desirable. Some institutions may wish to display 
trophies in areas more accessible and convenient to public 
view. 



SCOREBOARDS AND TIMING DEVICES 

Scoreboards and timing devices should be of sufficient 
number and be so placed that tliey can be seen readily by 
players and all spectators. They should be easy to operate 
and readily accessible lor maintenance purposes. 

PUBLIC-ADDRESS SYSTEM 

Provisions should be made for the installation of a 
public-address system. Specifications lor such systems may 
be found in Chapter 4. 

Acoustical treatment of the building is desirable. 

FLOOR.*; 

Careful consideration should he given to the latest devel- 
opments in types of floor surfacing. The basic lise of the 
facility should be the determining factor in the final selec- 
tion of the type of flooring. 
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The stadium is a permanent seating structure around a 
sports field for viewing sports events and other activities. 
The same general rules of planning relate to stadium con 
struction as to the other parts of the physical education and 
athletic plant. The program dictates the structure. 

The size and design uf the stadium will be influenred by 
such factors as the following: 

• The particular functions it is to serve in the total pro- 
gram of the college or university and community 

• The number of persons it is to serve presendy and in 
the foreseeable future 

• The topography of the land and the climatic conditions 
of the region 

• A conformity to the official rules of the sports which it 
is to serve. 

Those responsible for planning stadiums should keep in 
mind that the structure is a service unit to the physical ed- 
ucation, recreation, and athletic programs of the institution. 
In the early stages of planning, there should be a joint ef- 
fort of all concerned. The professional staffs of the depart- 
ments involved should fiirnish the curriculum and activity- 
requirements. All uses should be investigated as they relate 
to the tCial educational program. From the standpoint of 
justification, a multiplicity of uses might be the determining 
factor for approval. 

For detailed information on general features of outdoor 
facilities, see Chapter 5. 

DESIGN AND SHAPE 

After those persons responsible for planning have deter- 
mined the uses and the desired seating capacity of a pro- 
posed structure; a selection is made of the design which best 
serves the intended purposes. State and local building codes 
and other standards furnished by professional organizations 
and trade association.; can be used as guides in planning. 

The architectural design of the stadium must consider 
aesthetic values. It is desirable to design a structure for 
beauty as well as ‘for utility. Ideally, the structure should 
harmonize with the character of the terrain and conform 
to the architedural style of the region, the community, or 
the other buildings of the campus where it is located. 

Outdoor structures for spertators are found in a variety 
of shapes (see Figure 52). The most common of these 
shapes arc as follows: 

• Crescent 

• Rectangle 

• Muleshoe 

• Horseshoe 

• Bowl 

The crescent design places the greatest number of seats 
opposite the center of action. This shape is usually of per- 
m.inent construction and used for sports requiring a rec- 
tal £ Jar playing field. The front is parallel with the field, 
but the back and sid'^s form a continuous curve with its 
cemer located on the midline of the field. In this design, the 



preferred seats are higher up, opposite the center of the field. 
Another design based on the crescent principle is composed 
of rectangular seating sections, the depth of w’hich decreases 
as the units extend toward the goals. This design is econom- 
ical because curved back- and sides are eliminated. Another 
advantage is that the greatest number of seats are concen- 
trated within the 40-yard lines. 

The rectangle is the most common and least complicated 
structure. It provides for practical and economical expan- 
sion when necessary. 

The muleshoe and horseshoe are two designs intended 
for permanent structures with large initial capacities. Ex- 
cept for bowed tiers in the horseshoe type, they are similar. 
Better sight lines in the bowed tiers provide me advantage 
of facing the spectators toward the center of action. This 
advantage, however, is reduced by the fact that curved con- 
struction is more expensive than straight-line forms. The 
mdzshoe stadium (see Figure 52) allows for inclusion of 
a iOO-meter straightaway Tor a track, plus additional space 
for field events. There is some merit in building a muleshoe 
stadium in stages, with the initial structure being rectangu- 
lar. 

The bowl-design stadium, built to handle large crowds, 
has both advantages and disadvantages over those already 
discussed. It completely encloses the playing field, whidi 
rules out a 200-meter straightaway unless special provisions 
are made. Consideration may be given to adding a second 
deck as additional seats are required. 

FOOTBALL AREA 

The development of any stadium football field should 
include an overall grading-and-drainage plan prepared by 
a competent professional. Provisions should also be made 
for an adequate watering;and-sprinkling system. The field 
should be crowned at the center, sloping up to one-fourth 
inch per foot toward the sidelines. The total area for foot- 
ball should be not less than 85,000 square feet. The field 
should be on a north-south axis. 

TRACK-AND-FIELD AREA 

Track and-field spectator seating is generally parallel 
to the straightaway for the dashes. Some planners, however, 
have located spectator seating so that the structure angles 
in gradually toward the straightaway end of tlie track. The 
front end of the structure nearest the starting line should be 
farther away from the track than the front end nearest the 
finish. This arrangement faces the spectate toward the 
most common center of continuing action. This type of 
arrangement can be planned and designed without interfer- 
ing with other activities when the track-and-field area is a 
facility by itself. 

Track-and-field activities require several acres of ground 
to include space for the development of a quaxler-mile oval, 
running track with a minimum straightaway of 175 to 180 
meters. The straightaway should face north so that partici- 
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Figure 52 

Shapes of Outdoor Spectator Structures 
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pants in hurdles and sprints du nut run tu;\ard the north. 

The track should be flat, and the surfavc should be com 
posed of cinders or synthetic material. Track rales require 
that there be a t^\o*mch solid curb constructed around tlte 
Interior of the track. This ci rb mu_\ be made of wood, con 
c ,e, asphalt, or steel. Inclination of the track should be 
limited to the ratio of 1 to 100 laterally and 1 to 1,0GU in 
the running direction (for field events, in the jumping or 
throwing direction). ^losl tracks are constructed So that 
lateral inclination is toward the inside curb, where small 
scuppers permit the water to drain from the track to the 
edge of the infield. 

Field events which should be considered in planning 
track-and-field areas and facilities are: road walk and 
steeplechase; high, long, and triple jump; discus and shot- 
put; javelin; and pole vault. A raised landing platform 
covered with huge chunks of rubber or with some other 
type of "portable pit" is generally placed over the pole-vault 
lauding pit so that the participant does not have so far to 
fall when landing. For the high-jump pit, the same type of 
landing platform may be used, provided the plaiforr is 
placed closer to the high-’ump standards. 

For field events in which the participant must land in a 
pit, the landing area must be filled with sawdust or other 
soft material. The landing pit for the long and triple jump 
must have a minimum width of 9 feet and a minimum 
length of 15 feet. The scratch line for the long jump is 
approx’.nately 12 feet from the near edge of the landing 
pit. For the triple jump, the scratch line should be placed 

least 36 feet from the near edge of the landing pit. The 
high-jump and pole-vault landing pit(s) must be not less 
than 10 feet wide and 12 feet long. It is recommended that 
runways for the pole vault and jumping events be con- 
structed of rubber asphalt or a syntlietic material. The 
same type of material is recommended for the high-jump 
approach area and the throwing areas for the weight events. 

BASEBALL AREA 

The baseball stadium should parallel the home-to-first 
and home-to-third base lines. It may be constructed of 
wood, steel, brick, or concrete. To provide the most satis- 
factory vision for the most players, the layout of the dia- 
mond should be such that a line between home plate and 
second base intersects the path of the sun at right angles. 
If home plate faces south, the late-afternoon sun will be 
behind the first baseman. The stadium design resembles an 
"L" or a modified "V," and if permanent seating of the type 
mentioned above is not a part of the facility, demountable 
or mobile units may be arranged in the above mentioned 
design. 

The baseball field requires appro.ximately three acres. 
If an outfield fence is used, it is generally placed 325 to 
340 feet from home plate (measured down each foul line). 
The fence in straightaway center field is usually 385 to 410 
feet firom home plate. The diamond is 90 feet square. 

It is important that there be a large frame backstop with 
sturdy wire netting, stationed 60 feet behind home plate. 
This backstop should be 20 to 25 feet high to keep the ball 
in the field of play. Attached to each end of the backstop 
should be a fence at ’east four feet high, 60 feet from the 
nearest foul line, and extending to the c>utfield fence where 
it jcins it on foul ground 60 feet from the foul line. Where 
it is necessary to put the backstop a great deal less than 
60 feet behind home plate, a hood which slopes 45® toward 
the field should be installed. 

Turf is the ideal surface for the unskinned areas. These 
areas should be a mixture of natural earth, sand, and clay 



ojt luam. The piiclicr’s inuund should be largeh' of clay 
and is, by rule, requhed to be 15 h Jies above tlic bas^ 
line lc\ el. I'Xxed liollow posts should be dri\ cn beneath ihe 
bases to secure them. A two-pcrcenlslope fiom the pitcher's 
plate to the outfield facilitates drainage. Surface drainage 
in the direction of the slope is considered indispensable to 
good playing conditions. 

IMPORTANT FACTORS IN STADIUM DESIGN 

The main conriderations in planning spectak r structures 
in\ olve seating decks, deck supports, seats, and means of 
ingress and egress. 

SEATING DECKS AND DECK SUPPORTS 

Several factors should govern the selection of materials 
to be used for seating decks and deck supports. These fact 
ors include e.\pected capacity, intended use of the structure, 
availability cf funds, climatic conditions, and desLed aes- 
thetic qualities. Wood, stone, brick, steel, and reinforced 
concrete are the materials most frequently used. The inclu 
sior of service and other facilities under the .stadium make 
mandatory a solid, continuous, and waterproof deck of 
either concrete or metal. Appearance, tensile strength, adapt- 
ability, e.\haustibility, durability, and cost of construction 
and maintenance are Kerns tliat should guide the buyer in 
the sdectioi; of building materials. 

Cono"ete, structural steel, wooden columns, and natural 
or artificial embankments serve as supports for decks of 
spectator structures. Reinforced concrete columns are gener- 
ally used to support concrete decks. Steel decks are usually 
surmounted on steel columns and beams. Either steel or 
wooden substructures support most wooden decks. The 
supporting structure of the stadium should rest upon foun- 
dations of concrete. The design of deck supports should 
meet structural strength requirements of state end local 
buildmg codes, and the supports should be so located that 
they provide unobstructed spaces of the appropriate dimen- 
sions to accommodate proposed uses of the underneatli 
portion of the-stadium. 

Stress Standards should be considered at all um.es in 
stadium construction. Irrespective of the materials used for 
construction, all spectator structures should be designed to 
meet the following specifications: to support, in addition to 
their own weight, a uniform, distributed hne load of not 
less than 100 pounds per square foot of gross horizontal 
projection; to resist a horizontal wind load of 30 pounds 
per square foot of all vertical projections; and to withstand 
a seat load of 24 pounds per linear foot of seats, and a 
force of ten pounds per linear foot applied in a direction 
perpendicular to the seats' length. Seating standards re- 
quire tliat all seats and footboards carry line loads of not 
less than 120 pounds per linear foot. 

Seating decks may be constructed of concrete, steel, or 
wood. Reinforced concrete is satisfactory, provided it is 
properly designed and constructed. One of thedisadvamages 
of this type of material is its tendency to crack when it is 
used in structures located in areas north of the frost line. 
The proper placement of expansion joints, the sloping of 
treads to the front, and the adherence to standards for ma- 
terials used in the concrete are guide lines to reduce the 
deterioration and maintenance cost for this type of material. 

Bent steel plates may be used ifi the construction of steel 
decks (prefabricated sections of treads and risers). This 
type of deck affords flexibility in expansion. A facility of 
this kind may be salvaged and moved to a new site, and 
it is a sturdy, durable, and watertight (if welded) structure. 
However, steel plates do tend to deteriorate if not painted 
on a regular basis. 
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A structure with a scatin^^ capacity of Jess than 5,UU0 
oersons might be constructed of wooden treads and risers 
mounted on concrete, steel, or wooden substructures. The 
only advantages of this type of construction are lower cost 
and portability of the seating facilities. Deterioration of the 
wood and the almost constant maintenance problems are 
disadvantages. 

TREADS AND RISERS 

The seating deck of a spectator structure has a stepwise 
type surface of treads and risers. The treads form the hori- 
zontal surface while vertical surfaces form tlie risers. To 
minimize expense, treads and risers should be as small as 
possible but sufficient in size for comfort and good view. 
The height of the first riser should be kept to a minimum 
because it affects the ultimate height of the entire structure, 
and, therefore, the cost. The width of the treads is governed 
by factors of economy and comfort. A minimum depth of 
24 inches is recommended for treads with backless seats. 
For iiructures without continuous seating decks, this meas- 
urement -should be taken between the front edges of the seat- 
ing surfaces of successive tiers. The minimum depth for 
treads supporting seats with backs is 30 inches. Tread 
widths remain constant except for the first tier, unless there 
is a railing, low wall, or fence in front, in which case, 
additional space is required for spectator movement. 

Drainage must be considered in the design of treads for 
solid decks. A forward slope of 1/2 to 1 inch per tread 
will permit water to drain off rapidly, in addition to facili- 
tating hosing the deck for cleaning purposes. Gutters and 
drains should be included for large structures. The stand 
ards for the size of the drain are based on the minimum 
ratio of 1 square inch to each 300 square feet of deck sur- 
face served. 

State and local building codes set standards for aisles, 
entrances, and portals for spectator structures. Planners 
should be cognizant of such codes. Aisles may not be neces- 
sary in small seating structures. For structures with many 
rows and large capacities, however, aisles are necessary. 
Sections between aisles should contain tiers with 24 to 32 
seats. The first aisles should be located 14 to 16 seats from 
the ends of the structure. Horizontal walks are generally 
undesirable because persons using them will obstruct the 
sight lines of others. If such walks are used, the next tread 
above should be high enough to permit the occupants to 
look ever tho^e persons walking in front of them. 

Aisles should have a minimum width of 36 inches, and, 
if divided by a portal or obstruction, each side should be 
at least 24 inches wide. Whenever the riser height exceeds 
9 inches, an intermediate step i> necessary. 

ENTRANCES AND EXITS 

The seating capacity and the number of seats in each 
section will determine the number of entrances and exits 
required. It is important that spectators be dispersed in a 
minimum amount of time. It is highly desirable to have 
exit ramps leading from stepped aisles. Ramps, stairs, and 
passageway^ should be as wide as the deck aisles served. 
Stairs or ramps no* opening directly into a street or open 
space should have lanes of at least 20 feet in width leading 
out of tlie area. 

Entrances and exits for structures should be located for 
accessibility and be adequate in size and number for crowd 
dispersal. When entrances and exits are located at the firont 
of a structure, a low fence or wall should separate the walk- 
way from the playing-field area. The first tier of seats 
should be high enough to allow the occupants an unob- 
structed view. 
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DECK WALLS AND RAILINGS 

The ends, backs', and, in some instances, the fronts cf 
the seating structures should be bordered by walls or a 
railing. Thtise walls or railings should e.xtend at least 42 
inches above the treads and be designed to prevent specta- 
tors from sitting on them. 

SIGHT LINES 

Seating facilities should be constructed to pjovide spec- 
tators with a good view of the performance. Nearness and 
an unobstructed sight line to the desired points affect the 
quality of the accommodations. A sight line is a straight 
line from the eyes of the seated spectator, over the heads 
of others below, and to a point on the field that represents 
the spot nearest the structure that should be in his field of 
vision (see Figure 53 ). 

Recommended focal points for sight lines are as follows: 
for football, the nearest side boundary line; for track, about 
knee-height of the runner in the nearest lane; for baseball, 
several feet behind the catcher; for side seating for tennis, 
four feci in toward the seats from the doubles boundary 
line; and for end seating for tennis, ten feet behind the base 
line. 

SEATING ARRAN GE/ViENTS 

S».veral factors enter into the design of seating facilities. 
These factors include the nature of the contest, the comfort 
and convenience of spectators, proper balance of cost and 
comfort, stadium cleaning, and maintenance expenses. 

Back supports are generally unnecessary in stadiums be- 
cause of the nature of the activity and the added cost of 
such supports. For planning purposes, an area of 2' x 2', 
or 4 square feet per seat, should be allowed for bench-type 
seats. The height of the seats above the foot-support treads 
should be between 16 and 18 inches. 

Some designers make no allowances for seating other 
than directly on the treads. However, elevated bench-type 
seats are much more satisfactory. 

Douglas fir, redwood, and southern cypress are the 
woods most commonly used for bench construction, since 
long experience has proved them to be satisfactory seating 
surkces. Factors such as decay resistance, bleeding, strength, 
slivering, and cross section of grain w’arrant consideration 
in selecting the kind and qualify of wood. Types of commer- 
cial covering which protect and aid in the maintenance of 
wood seats should be investigated. SyntheUc materials— com- 
posed of plastci, Fiberglas, and the like-molded into seat- 
ing structures are now past the experimental stage. Extruded 
aluminum, natural or in color, is fabricated into stadium- 
seat construction and may be found in many modern stadi- 
ums. The natural type is neither hot nor cold, withstands 
weather, defies insect destruction, and d’-ains and dries 
quickly and cleanly. 

SEATING CAPACITY 

If possible, the seating capacity of a stadium should be 
sufficient to meet present needs, with plans for expansion to 
satisfy predicted needs for a period of at least 20 years. 
The number of seats required will be influenced by: the 
sports and otlier activities to be served; enrollment of the 
college or unirersity; population and socioeconomic status 
of the surrounling city and region; available public and 
private means of transportation; and planned expansion of 
the program. The ptOvision of an excessive number of 
seats should be avoided because construction and mainte- 
nance costs make it impractical to provide accommodations 
that are seldom used. 
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Thtsd diagrams are odapied from Concrt/e Grandsiattdst Portland Cement Associationi Chicago, 1948. 
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SITE AND LOCATION 

Since spectator structures should be easily accessible to 
the useti, location L a prime factor in selecting the site. 
These facilities should be on the college or university cam- 
pus and located near the gj-mnasium so *hat locker, shower, 
dressing, equipment, and other service facilities can be used. 
Duph'cation of existing adequate facilities increases the costs 
of construction, operation, maintenance, and saper\-ision- 
There should be sufficient space to sen'e the activities to be 
conducted, and the building should be on a plot large 
enough for adequate safety provisions for traffic movement 
and parking requirements. 

A primary requisite for a satisfactory site is adequacy of 
size. The topography of the land is also an important factor 
influencing the choice. The site should be flat or easily lev- 
eled. However, natural inclines of the topography can be 
used for support or partial support of a structure. Surface 
drainage of the site and adjacept areas, and the subsurface 
soils and geological formations should also be considered. 

DEVELOPING THE SPACE UNDERNEATH THE STADIUM 

The space underneath a stadium can serve a variety of 
purposes, but considerable planning for utilizing this space 
should occur at an early stage. Planners should not con- 
sider service units in this section of the stadium if no more 
than 15 rows of seats are contemplated. Under-stadium de- 
/elopmeiit is ecoLomically advisable only if the cost of 
construction of needed facilities is less than ii would be at 
other available sites. iMany colleges and universities may 
find it more feasible to develop the area underneath the 
stadium than to have the various func:'ons which might be 
served Acre dispersed to more remote airas. 

A variety of uses can be made of the space under a 
stadium. The most common facilities to be located in this 
aiea are: public toilet rooms, storage rooms, concession 
booths, and dressing rooms for competitors. Activity areas, 
classrooms, and offices might also be included in this area. 
One or more lounge rooms for pregame meetings and/or 
luncheons with the press, or for other similar purposes, 
may be provided if space is afforded. Other possible facili- 
ties to be developed in this space include: auditoriums and 
"band rooms; dormitories and dining halls; instructional 
areas; maintenance shops; housing for the caretaker; basket- 
ball courts; auxiliary g>’mnasiums; practice faciliUes for 
baseball and track; and squash and handball courts. 

Steps in planning the area under the stadium include; a 
determination of the capacity and type of the proposed 
structure; a study of ether present and probable future facil- 
ity needs; and a determination as to whidi of these needs 
can best be satisfied through devdopraent cf the space under 
the stadium. Three important questions should be ansivcred 
in determining the feasibility of developing this portion of 
the stadium. Is it possible to construct the faciliUes in keep- 
»ng with the previously-determined requirements? Will these 
IxCilities permit the intended use? Is it economically prac- 
tical? If the space under the stadium is tc be devdoped, 
other important factors which should be considered are; 
the structure should be above the ground and/or permanent 
construction; the seating f^eck should be watertight; the space 
requirements of the various facilities will indicate the loca- 
tion and desiOT of columns, trusses, beams, and other sup- 
ports; the substructure should be designed to support the 
•eating deck, and, at the same time, to provide a framc- 
vork for the construction under the stadium. 

Ramps, stairs, walks, and other stadium service facilities 
..hould be located to satisfy the intended purpose, but also 



with consideration of facilities under the stadium. Common 
errors frequently made in the devdopment of liiis area arc 
the failure to provide a watertight seating deck - with the 
neecssaff inclusion of expansion joints and insufiicient 
fenestration and vcntilaiion. 

SERVICE FACILITIES 

The nature and scope of service facilities depend upon 
the size of the spectator structure, the activities to be served, 
and the frnds avaflable for construction. Items to be con- 
sidered in planning for service faeflities are: provisions for 
cleaning the stadium; general lighting and electrical outlets; 
public toilets; protection against freezing; drinking foun- 
taiaiv, public tdephones; public-address systems; first-aid 
rooms; concession booths; radio, press, and tdevision ac- 
commodations; ticket booths; storage rooms; gates and 
fences; and an access roadway. The availability of dcctric- 
ity, gas, water, and sewer connections afiects the operation 
of several of the items listed above. 

For detailed information on service facilities, see Chapter 

9. 

FACIUTIES FOR GLEANING 

Stadium cleaning can b*- expedited by providing the rec- 
ommended deck slope, and drains witli hose bibbs located 
not more than 100 feet apart. Pa 'ingthe surface under the 
stadium seats, and installing drains and hose bibbs de- 
signed to prevent freezing, facilitates stadium cleaning. 

LIGHTING AND ELECTRICAL FACIUTIES 

General lighting and electrical outlets should be planned 
to satisfy’ the requirements of the specific spectator structure. 
If night games are to be played, illumination is necessary 
for all areas lO be used by spectators. The playing are^ 
should receive extra illumination in situations where the 
last row of seats is several hundred feet away frpm action 
on the field. Uniform iilumination is necessary for proper 
player judgment of the ball and its trajectory. Therefore, 
there should be uniform light throughout the playing area 
and the space around it. , , . , j 

Adequate light should always be provided in the stands. 
Some illumination should be previued on the ground im- 
mediately surrounding tue playing field. Standards for the 
design of floodlights are published by the Illuminating 
Enmneering Society (lES). Footcandle requirements may 
be found in Chapter 5. 

The number and location of electrical outlet depend on 
the nature and scope of service facilities and other facilities 
under the stadium seats. Outlets are necessary for water 
coolers, scoreboards, concession stands, dressing and train- 
ing rooms, ticket offices, first-aid stations, clocks, the press 
box, the public-address system, and telephones. 

TOILET AND PLUMBING FACILITIES 

Public toilet units should be located in an area that is 
easily reached from the seating area. Because the stadium 
strurture is ordinarily not heated, all plumbing should be 
constructed so that it can be con.plctdy drained of water, 
and water lines should be buried beneath the frost line of 
the locality. 

DRINKING FOUNTAINS 

Care should be taken to avoid placing drinking foun- 
tains where th? flow of pedestrian traffic would be impeded. 
However, they should be conveniently located throughout 
the stadium. 
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PUBUC TELEPHONE FACILITIES 

One public tdephone should be provided for evei>* 1.000 
speaators. vriih a minimum of two for the stadium regard- 
less of the seating capacity- Booths should be enclosed to 
eliminate noise, end should be placed in accessible locations. 

PUBLIC ADDRESS SYSTE.MS 

Public-address systems are a nccesstty in all stadiums, 
and large structures should have permanent sound sj-stems 
operated Srom the press box. Addidonal outlets should be 
located in strategic spots on the field. The size of the struc- 
ture will dictate the number and location of speakers. Pro- 
visions for increased volume does not solve the problem 
of lack of an adequate number of speakers. 

FIRST-AID ROOMS 

A first-aid room with approximately 150 square feet of 
space should be provided for every 10,000 seats. It should 
be located on the ground level and should be served by an 
access road— for ambulance service. 

CONCESSION BOOTHS 

ihcre is a correlation between the volume of sales from 
concession booths and accessibility, which indicates that 
these booths should be accessible from all seats. Approxi- 
mately 100 square feet per 1,000 spectators should be 
allowed for permanently-located conce-'iion booths. 

COMMUNICATION FACIUTIES 

Press, radio, and television accommodations are neces- 
sary adjuncts to a modem stadium. The football press box 
should be located opposite the 3tf-yard line, prefarably on 
the west side of the stadium. Baseball press boxes usually 
occupy some portion of the stand behind home plate, and 
tennis matches Cein best be served by a press box behind the 
end of the courts. Provisions must be made for tdevisiou 
and radio, and a means of communication between the 
press box and the field is necessary. 

Prevision should be made for a press box in the original 
design of the stadium.* The press box should be of sturdy, 
permanent construction and should be high enough to per- 
mit the occupants to see over the spedators standing in the 
preceding row. It should be heated and enclosed, with a 
glass front 

In cold dinsates, consideration should be given to pro- 
viding an area for sports photographers at eitlier end of 
the press box. A protected and heated structure providing 
overhead cover, with an open area in front from where 
pictures could be taken, might be constructed for a nominal 
sum. 

Stairs and/or an elevator should provide access to the 
press box, and the latter is recommended if the press-box 
floor is over 30 feet above ground levd. Public toilet facili- 
ties should be immediately adjacent, with a minimum of two 
water closets, or one for every ten occupants. Utility, tele- 
nhom , and special radio requirements should be determined 



by sound and electrical engineers and should be included 
in the orijs^nal design. 

TICKET BOOTHS 

The number of ticket booth? for a speaator structure de- 
pends upon the seating capacity, the number of preseason 
or pregame tickets sold, and the number of entrances If 
the spectator structure is surrounded by a fence, booths 
can be located at the fence or in the area outside the en- 
trance. All ticket booths should be weU protected from the 
elements and constructed to prevent forced intrusion. 

Every stadium should have a room within its enclosure 
Wiicrc monies from concessions and ticket sales can be col- 
lected. The size of this office depends upon the capacity of 
the stadium and the scope of concession services. 

Adequate heating, lighting, and ventilation should be 
provided. 

STORAGE ROOMS 

1 he nature, extent, and lot ation of storage rooms vary 
in accordance with the proposed use of the stadium and its 
under portion. Storage rooms and entrances should be 
large enough to accommodate the equipment. Few stadiums 
have ever been constructed which hav’c adequate storage 
space. 

GATES AND FENCES 

Where admission is charged, a fence with a minimum 
height of 7 feet surrounding the spertator structure and the 
enclosed field is essential. Gates are necessary for spectator 
and service entrances and exits. Admission gates should be 
located near the parking lots and other main approaches 
to the structure. The number and size of the entrances de- 
pends on predicted present and future attendance. F.yits 
shculd permit the crowd to vacate the enclosure in 10 min- 
utes or less. Twenty-two inches of linear exit space should 
be provided for each 500 spectators. At least one gale 14 
feei high and 14 feet wide should be provided to accommo- 
date tracks and buses. 

ACCESS ROADS 

A paved access roadway should serve the inner-ctadium 
area. This road should lead directly to the concession 
booths, first-aid station, and dressing rooms if these are in 
the stadium. 

SCOREBOARDS AND TIME CLOCKS 

Scoreboards are essential for football and for baseball 
fields. Time clocks are also desirable for football. 

PROVISIONS FOR FUTURE EXPANSION 

If there is a possibility that the size of the stadium will 
need to be increased in the foreseeable future, the method of 
expansion should be determined and the necessary details 
incoroorated in the original footings and other construction. 
Insofar as possible, the icquirements for future expansion 
should be b«iilt into Ae initial structure. 
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OFF-CAMPUS AREAS 



Because of rapidly-increasing enrollments, many colleges 
end universities have been forced to procure areas and 
fociliUes beyond the boundaries of the campus to provide 
adequate instructional and ^recreational space for their grow- 
ing campus families. The present chapter will aiscuss some 
of the types of ofF-campus areas now being developed. 

PICNIC AND RECREATION AREAS 

Ideally, the college or university will have picnic or cook- 
out areas within its main campus, '^hese spaces should be 
within walking distance of other l’.'«ng and learning facili- 
ties. If this is not possible, they should be located where 
they will be .iccessible off-campus, and preferably in an area 
of wooded land which provides the picnic atmosphere. One 
or more thiee- to five-acre plots, properly landscaped '.vith 
trees and shrubbery, will normally suffice for tliis activity. 
The availability of a stream or other body of w’ater com- 
plements the setting, and a dependable supply of drinking 
water is necessary. 

The picnic area should include tables and benches, simple 
shelters, and fireplaces equipped with grills for cooking. 
Toilet facilities, and provisions for disposing of bottles, 
cans, and othej throw-away items are important. 

A small 'council ring' with benches clustered for group 
singing, and equipped for camp fires adds to the use of 
such areas. Consideration should be given to the provision 
of a small, smooth, concrete dance slab as a further means 
of enhancing the use and enjoyment by college or univer- 
sity groups. 

Local park or recreation directors, state or national 
forestry services, and state highway personnel should be 
consulted for plans and specifications for the equipment 
items listed above. 

RIFLE RANGE 

Colleges and universities desirous of prov'iding facilities 
for shooting marksmanship will need the technic?!^ assist- 
ance of the National Rifle Association (see Appendix K), 
which is organized and equipped to provide detailed -written 
material and personal assistance. Because of the safrty 
responsibility, and in order to develop shooting facilities 
which will be most efficient and effective, it is also recom- 
mended that assistance be obtained from the following 
sources: personnel of one or more of the service academies; 
state, local, and federal police organizations; the armed 
forces or National Guard; or members of well-organized 
rifle and shooting clubs. The section which follows is 
intended only for the purpose of providing general under- 
standing as a first step in the process of developing shoot- 
ing facilities. 

SPACE REQUIREMENTS 

The indoor small-bore rifle range requires a shooting 
distance of 50 feet. An additional 6 to 10 feet is needed for 
targets and bulletstops, and a minimum of 15 feet is needed 



behind the firing line to accommodate shooters, instruaors, 
and the service facilities they need The distance between 
firing points is 5-1 /2 feet or mere, and while a minimum 
ceiling height of C feet is widely advocattd, an increased 
height would greatly enhance the activity. (See Chapter 6.) 

The outdoor small-bore rifle range rcf|uircs a shooting 
distance of 300 feet, with the same space nicds between 
targets and behind the firing line as s^ei'ificd ■'.bove for the 
indoor range: Space needs behind the teirget depend on the 
kmd of target and bulletstops used. Because of the danger 
of occasional ricocheting ballets, this facility must be located 
in an isolated area, or bulletstops of armor plate must ne 
constructed which will effectively trap the en»ire slug. 

Ranges for high-powered rifle shooting for all official 
distances require firing lines at 200, 300, 600, 800, and 
1,000 yards. Safety requirements demand mudi greater 
spaces, and more Jfective facilities must be provided lor 
trapping the slugs. 

ORIENTATION 

The indoor range requires plenty of light and the ab- 
sence of ^are from the sun or artificial light. The outdoor 
range must be so arranged that shooters will not be firing 
toward the direction of the sun. When target areas are 
noith of firing lines, this requirement is normally satisfied. 
If prevailing winds are a factor, provisions are needed to 
shield the area as a means of reducing the nuisance created 
by flying din, debris, and burned gunpowder. 

BULLETSTOPS 

The indoor range utilizes armor plate as a nieans of 
trapping the slug and shielding the entire area— sides, top, 
rccur, and bottom. Bullet traps are available commercially. 
Guesswork and Ltial-and-error planning should not be part 
of the planning process where these requirements are con- 
cerned. Authoritative assistance must be utilized. 

TARGETS 

Target carriers which uUlize cables and pulley wheels 
are necessary for the small-bore and pistol range.*i. Target 
racks and safety pits are used for the large-bore rifle range. 

LIGHTING 

A minimair- of 50 footcandles is needed for proper light- 
ing on firing lines, while 70 footcandles is necessary on tar- 
get areas. 

HORSEBACK-RIDING FACILITIES 

Man's i'^teiesl in horses for use in recreation has led to 
the demand on many campuses for facilities and programs 
of recreation and instruction in horseback riding. While 
the accommodatk'n of this interest demands much effort and 
financial expenditure, the activity is worthy of inclusion 
where the in’ercst is sufficiently strong. 
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One university has a fine horseback-riding facility %vhich 
includes heated stables, an indoor arena, an outdoor ring, 
and miles of riding trails. Another institution, on die other 
hand, has a fine vorking arrangement iixi*.h a local riding 
aoideciy -dhidk owns the facility and horses, and provides 
Snsjruction and bus transportation for an established fee 
paid by the studenL A third institution hits made available 
for organized Siudcnt use the needed space and facilities for 
a riding and rodeo dub. Yhe horses arc owned and cared 
for oy individual students. The rodeo dub is a University- 
sponsored activity whidi indudes competitive rodeo. This 
operation makes the activity available to students who are 
suffiaently interested, and it leaves to individn.al owners the 
responsibility for feeding and care of the animals. Other 
colleges and uni.crsitics have utilized these and other plans 
for satisfying the need for indusion of horseback riding in 
the over^ program.* 

The materim which follows will outline the facilities need- 
ed to serve riding classes with a maximum of 22 students. 
These facilities include 15 acres and involve a barn, a rid- 
ing ring, an isolation corral, a feed-storage barn, a remuda 
night trap, and a hitching rail. 

BARN 

Shills 

Number: 28, with 14 on each side 
Size. 10* X 12* 

9' bright in front, 8' in back 
12 feet between stall rows 
Runs: 10‘ x 20* 

Tackroom 

Size- 10* x 24’ 

Classroom 

Size 10’x24’ 

Office suite 

Size: 10’ X 10’ 

Materials 

Barn: .bumber - #3 rough, 1-inch stock 
Hoof - corrugated tin or aluminum 
Frame - 2-indi lumber 
Stalls: Bemper boards - 2' x 10” 

D.iui doors - 3-1/2 feet wide 
Runs: 10’ x 20’ for each stall 
Ports - railroad ties 

T-inch cable, 3 strands with tumhuckle on 
each end 

Feeders 

Size: 6’ deip hay-feeder type 
Grain boxes - 2’ x 3’ 

General 

Cement foundation with 8-inch footings 
3 sides and one-half back on each stall 
Plumblig to in'dude 1-inch pipe with water 
spigot and tank for each stJili 
Electric wiring and fixtures for tackroom, 
classroom, barn, and the head of each stall 

RIDING RING 

Size: 150’ x 30-T 
Materials 

Railroad ties and 5-foot V-mesh wire with 
one strand of 1-inch elevation cable on 
top of tie; gate on each end. 

t Among the colleges and tuiivcrsjtjcs with established programs and ex- 
perience in this aciiviiy are St. Lturcncc University, the University of 
Colorado, New Mexico Siaie University, Sicvens College, Sweethrier Col 
lege, .Mary Washington Collr^c, and State University Collide at Oswego 
(New York). 



ISOUTION CORRAL 
Size: 20'x20’ 

Location: 100 feet from barn 
Equipment: Feeder, water spigot, and tank 
Materials 

Railroad ties and 2-inch by 3-inch r3 lumber, 
capped top 

Bumper boards on insides of posts for safety 

Six upright posts for shdter 9 fret high in 
front and 8 feet high in rear 

Frame roof and corrugated metal 

FEED-STORAGE BARN 

Size: 100’ x 150’ x 40' high 
Capacity: 100 tons of baled hay 

Materials 

Telephone poles 40 feet high 

2-inch rafters 

Frame roof with corrugated metal 

REMUDA NIGHT TRAP 

Size: 150’ x 300’ 

Materials 

Railroad tie posts 

V-mesh wire 

HITCHING RAIL 

Size: 80 feet long by 4 feet high 
Materials 

2-inch pipe, 4 feet high 

Concrete footings spaced 6 feet apart 

MISCELLANEOUS 

Horses (western and/or gaited) 

Saddles (western and/or English) 

Bridles 
Saddle pads 

Grooming equipment, including 12 brushes, 12 combs, 
and 12 hoof picks 

Hardware, including shovels, rakes, and shoeing tools 

Toilet facilities in barn 

One-half ton pickup 

Twelve-fool stock horse trailer 

Tractor with front-end loader and blade 

Loading ramp 

Polo mallets, balls, and ball pick-ups 
Thirty-five 55-gallon water barrels 

College or university administrators exploring the pos- 
sibility of adding horseback riding to their programs will 
be wdl advised to study carefully the problems involved. 
It is a uniquely-specialized activity, and, as such, requires 
consultation with professional people who have had exper- 
ience with it. Especially pertinent for study arc: costs; loca- 
tion and relationships with campus and community zoning, 
sanitation, etc.; and the availaibility of continuous leader- 
ship, supervision, and animal care. 

GOLF COURSES 

Facilities are needed w’hich will accommodate instruc- 
tional, recreational, and competitive aspects of the golf 
program. Golf facilities for instruction, which arc frequently 
located in the physical education complex, are described 
in Chapter 8. In addition to these kinds of facilil cs (driving 
range and/or cages, practice putting greens, ; nd practice 
sand traps), cadi college or university desirous of proniot- 
ing golf will need access to an 18-holc golf course. The 
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scctioi^ whidi follows describes matters which must be coa- 
sidered by a college or university administration studying 
the feasibility of golfcourse ownership. 

COURSE OWNERSHIP ‘ 

The golf course is an expensive facility from the stand-i 
point of construction, operation, and maintenance. It is 
important, therefore, that college or university officials tho^ 
loughl} study the cost factors to be sure of their ability and 
willingness to finance the project An increasing number of 
institutions have constructed courses for use by members of 
their campus families, and they should be consulted con 
ceming the problems and costs involved. In addition, the 
National Golf Foundation ^ can provide valuable assistance 
in the form of published surveys and expert personnel. 

The following plans with respect to ownership are worthy 
of consideration: 

• College or university ownership and operation for 
exclusive use by the campus family— students, faculty, 
and employees. This plan eliminates the problems 
created by joint use of a fedlity owned by a private, 
or mimidpal body. In addition, it assures the institu- 
tion that its programs will be given top priority at ail 
limpg When a college or university can foresee maxi- 
mum usage of the facility and the ability to finance the 
project, this plan should prove far superior to any 
other. 

• College or imiversity ownership and operation for 
use by the campus family^ and other groups from the 
community-at-large. Many colleges and universitiM 
have created long-range golf-course plans which antici- 
pate joint institution-commimity utilization during the 
early years of the project, with eventual full utilization 
of the course by the institution at the end of a 5- to 
15-year period. In many instances, this plan seems to 
be the only way an institution or small community can 
hope to finance a project of this magnitude, and it can 
result in a fine experience in cooperative plaiming for 
human progress. This arrangement might continue 
indefinitdy, or it could terminate with the construction 
of a second municipal course created to satisfy a great- 
er community demand for golf facilities. 

• Ownership by a private or municipal group, with the 
college or university entering into a contractual agree- 
ment for use of the course in connection with part or 
all of its golf program. This plan might prove satis- 
factory for all parties of the agreement, and it could be 
the only way many institutions will solve their pro- 
gram needs. There are obvious disadvantages and 
problems to be faced, but these can often be alleviated 
when people of good faith are united in an intelligent 
endeavor for the common good. 

The publications of the National Golf Foundation which 
arc listed at the end of this chapter include extensive and 
spcdfically-pcrtinent information on most of the important 
aspects of golf-course planning, operation, promoUon, and 
maintenance (including actual cost experience of <ipecLic 
courses). 

SPACE REQUIREMENTS 

The good golf-course architect is an arllst-sdentist who 
needs land sufficient in amount, kind, and terrain to enable 

a National Golf Foundation, Room 804, Merchandise Mart, Chicago, 
III. 60654. 



him to carry forward his crcalive rcsponsibililics in an 
effident and satisfying way. It is difficult, therefore, to re- 
cord a specific standard regarding space needs for the 18- 
hole golf course and its auxiliary ser\-ices. It is generally 
believed that the m inimum space needed is 110 acres, but 
1 60 acres is probablv a more realistic and desirable stand- 
ard.3 

FACIIITIES FOR INCLUSION 

The golf center usually includes an 18-hole golf course, a 
pro-manager shop and^ or clubhouse, a 15- to 35-tec dn\ ing 
range and one or more net cages, one or more practice 
putting greens of 8,000 to 12,000 square feet each, a prac- 
tice sand trap of 250 to 2,500 square feet, and a par -3 
course. Lighting for night play is highly recemmendeo as a 
means of extending use of these areas, and some utilization 
of artifidal surfaces for practice putting and for tecs should 
be considered as a means of withstanding heavy use. 

SUMMARY 

The golf coarse is not a facility which can be described 
in generalities and by' rulc-of-thumb standards. On the 
contrary, it is a highly-spcdalized facility which requires 
major study and the specialized skill of a competent golf- 
course architect to design it and bring it into use. The 
National Golf Foundation is a nonprofit organization which 
was organized and is operated to be of service to people 
and organizations in need of technical information on golf 
and golf facilities. Its publications and the staff of golf con- 
sultants w'h’ch it employs should be utilized by college and 
university authorities interested in developing golf programs 
and facilities. In addition, institutions which have successml 
golf-course programs in operation should be visited for the 
purpose of studying the operation and consulting with the 
people who have actual experience with the problems to be 
encountered. 

SNOW-SKIING FACILITIES 

In recent years, there has been a great upsurge in the 
popularity- of snow skiing. As a result, numerous colleges 
and universities have added skiing instruction to the physi- 
cal education program. 

One of several approaches may be taken to this phase 
of the program, depending on the particular local circum- 
stances. The following approaches, whidi are currently be- 
ing used at various institutions, should be considered by 
colleges and universities contemplating the inauguration of 
a skiing program: 

• Construction of an instructional area on campus. On 
some campuses, natural slopes exist which can be 
converted to an instructional area. In other cases, 
slopes have been built from fill left over from other 
projects. 

• Construction of an instructional area off the campus, 
but close to it, where a satisfactory natural slope al- 
ready exists. 

• Purchase or development of a ski complex away from 
the campus which will serve as an instructional area 
and also as a recreational-skiing area for both stu- 
dents and the general public. This would be a com- 
bined commercial and instructional area controlled by 
the college or university. 

3 National Golf Foundallon, Planning and Building the Golf Course, The 
Foundation, Chicago, 1967. (Thb publication abo includes valuable dis- 
cussion on most of the pertinent problems of golf-course planning.) 
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• Teaching cf ihc instructional program at a prlvatdv 
owned commercial ski area. Usuallj, special arrange 
ments can be made on Ufi fees and other matters relat- 
ing to the program. 

• Teaching of only the basic fundamentals on the small 
slope on or near campus, and teaching the more ad- 
vanced techniques, requirmg more challenging terrain, 
at an off-campus commercial area. 

Obviously, if the program is conducted off the campus, 
transportation arrangements must be made for both stu- 
dents and instructors. Usually, this requires hiring com- 
mercial buses, which adds considerably to the cost of the 
program. Still, it is often the most desirable approach. 

CHARACTERISTICS OF A 
SKI SLOPE FOR INSTRUCTION 

Following are some important charact-sristics to consider 
in the selection of a ski slope to be used for instruction: 

• Tarroln and Slope - Eadi stage of instruction (begin- 
ning, intermediate, and advanced) requires different 
skiing terrain. The most basic fundamentals of skiing, 
for instance, can be taught on a level surface. As skiers 
become more advanced, a larger area and a more 
challenging terrain should be provided. In.«truction at 
the beginning level calls for a relatively gradual incline 
with an unobstructed run-out at the bottom. The needed 
width of the slope depends on the number of skiers 
using it at one time. Variety in steepness ranging from 
0 to 15 percent grade is desirable. Instruction at the in- 
termediate level calls for a larger total area with a 
variety of terrain and slopes ranging from 5 to 30 
percent grade. A wide-open run-out at the bottom is 
not so essential for this level of skiers. Advanced skiers 
need terrain which offers them significant challenge 
and variety. They learn faster and enjoy instruction 
more on larger, well-developed skiing areas. 

• Snow - The necessary snow depth depends on how 
manicured the surface is under the snow. With very 
smooth surfaces, such as turf, skiing can be effective on 
4 to 6 inches of snow. On some rough mountain sur- 



faces, 4 to 5 feet is needed. Sometimes leveling and 
manicuring the slope can c.xtend the ski season signifi 
cantly. In some locales, where snow depth is not con 
sistently adequate, snow-making machines have been 
used to supplement the natural snow. Cuixcni informa- 
tion on how to obtain or construct such madbines can 
be obtained from the United States Ski Association 
(sec Appendix F). How long a ^ven umount of snow 
will depends, of course, on the temperature and 
the 'And of snow (wet, dry, etc.). The amount of ski- 
iuf is also a factor. With excessive sHing, a limited 
amount of snow will "wear out* (melt as a result of 
friction from the skis sliding over it). 

• Tows and Lifts - Several ty'pes of ski tows and lifts are 
available. Among them are rope tows, pama, T-bar, 
single<hair, double-chair, and gondola-type lifts. For 
short and relatively gradual slopes, the rope, pama, 
or T-bar type is arstomarily used. Chair and gondola- 
type lifts are installed on steeper and larger slopes. The 
amount of use the area will receive will strongly influ- 
ence the type of tow or lift installed, because some lifts 
are very complex and expensive to construct- The safe- 
ty of the skiers should be a prime consideration in 
determining the type of tow or lift to be used. 

• Lights - At some sld areas, lights are installed to enable 
night skiing. If the demand is great, and the snow 
adequate to handle additional use, then lights may 
increase the usefulness of the area significantly. 

• Safety - The ski area must be constructed and man- 
aged with safety in mind. An adequate number of per- 
sons prepared to care for possible injuries must always 
be available when the area is in operation. The 
amount and type of safety equipment necessary for the 
particular 'ski area must be available at the area. For 
details on safety equipment and procedures, contact 
the National Ski Patrol System.-* 



4 National Ski Patrol System, Inc., 828 Seventeenth St, Denver, Colo 
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Ice Hockey 




Players’ Seats or Benches. Should have a seating capacity of 14, be placed 
directly alongside ice, as close to center line as possible, and adjacent to 
dressing rooms. 




The “Art Ross" 
foal net, used 
by the Naticmal 
Hockey Leafue. 
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Football 



Handball Court 
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ATHLETIC FIELD AND COURT DIAGRAMS 



BASKETBALL COURT DIAGRAM 




MNM'JM»r3 FEET SEMIORCU BROKEN UNES Rlfhl EnJ Sh«w> Small 

PrHersM/ 10 fttt space euts'i^. Fer the kreken lUie semkirde In the frv tackfcecKrf fer Hi^ Scheel 

If ImpMSIhk I# previa 3 ftel, m nmnmw kreken Ihrew leae. il Is recemmenM there be ond YJWLC A- Games. 

1- line shawM be marked inside the cevrt paraltet S morks 16 inches leof ond 7 spaces 
with ond 3 feet inside the b a und ery, 14 inches leng. 



Left end Shews 

tarpe ■ackkao'd 

Far Callepe Carnes. 
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er|c 



H8 



STAGGERS 








APPENDIX F 




SOURCES OF OFFICIAL RULES 

/Aony totiy rul« tx>vl^ ofi a wxSe *rOfi€tr ot ^podjt. Ic-^al >r. r.^ei <:♦ If at« 

vT:3bi« iw wts*n :h9 bzzki i?i« ^eeWigt^ofn I^al aw!fhou!.-ei, Jhe# be ii>b!QineJ' by !d fullow^rg scft.-tces. sa»e !>ne. • be 

welt !o «fKloie poymeftt yOi?f tNtife. Pfkes $ybled ?& chce^ge. Some prices incite irKJ'iingchafge^J 



Ifje foliowjH^g liS! IS ivoi >iNfKlusi^e^ TfjsCfefo-fe, Ti>e A'l.Ieti*. f€ce*»*5g irdD-fff.otiC^^ iwh/ch will fticl^e ^hls i:s? cc^* 

plefe. cx will help ccr^<^d sikH da'Q os ff;Oy becsj^e t>;^da!ed. ?h£ ATHLETIC INSTlTUlE 

.VERCHA^^DISE VART. ROO*V*805 



ACTIVITY 



SOURCE OF RULES 



CHICAGO. ILLINOIS 6D6S4 






Aerial Tennis 



Ardhery (Field) 



Sfclis AerKJi Tennis Cq, 

8-c*« 42, Kansos City, Karu 661 03 

t^QtlorKjl Field Archei y Assn. 

Rl.2. BoxSU. Redbnds, Col'f.. 9C373 



Archery tTorge!) No!ic^.ol ArcKery Assn. 

23 E. JacLsof. Blvd. Chkogo. 1I1« 60604 

Archery (Indoor) American Archery CcrjrKil 

23 E, Jackson Blvd., Chicogo, IIU 60604 



ifr<5-el 



>2X0 
n.25 
s .75 



Archery (See DGV/S list-'ng) 

Badminton American Badminton Ass»>.. ^ -25 

Alfred W, Hayes, 10552 Almayo Ave.. Los Angeles, California 90064 

Bodminton Dcylon Racquet Co., 302 S. Aibnglit St , Arcanum, Ohio 43504 (free) 

Bodminton (See CX5WS listing) 



Bonball (Rules included) 

Baseball (Nonprofessional] Guide 
(Annual w/rules] 

Baseball (Copyrighted Rules) 

Baseball (American legion) 

Boseball, Bobe Ruth league 

Baseboll {Khoury league] 

Baseball little league 

Bosebolh little league 
(Umpire's Handboolc) 

baseball, Bronco-Pony-Colt 

Baseball Knotty Problems of BosebalP 
(Profess’tcnal Rules) 

Baseball (Professional Rules Only) 

Baseball (See NCAA listing) 

Baseball Umpire's Handbook 

(Does not include octual rules} 

Baseball Scorer's Handbook 

(Doe!^ not include octual rules) 

Baseball, Rules in Pictures 

Baseball, Tou« noment /Aonuol 

Baseboll, leogue Orgonkoiion 

Baseball (See High School listing) 
Bosketball Bo lone ed (Height Equalization) 
Bosketboll (Set AAU listing) 

Bosketboll (Set High School listing) 
Boskttba^l (Stt NC/.A listing) 

Boskttboll (Stt DGWS listing) 

Baskttball (Biddy) 

Bicycling 

Billiords (Rults& Records) 



General Sportcraft Co., ltd., 33 New Bridge Rd., Bergenfield, N.J. 07621 5 .25 

Notional Bosebgll Congress. Wichita, Kansas 51 .75 

N at iono! Boseball Congress, Wichita. Konsos ^ -25 

American legion. Box 1055, Indianapolis, Ind., 46206 5 .25 OR 5 FOR 51.00 

Bobe Ruth Leogue, Inc (free) 

524 l;2 Homilton Ave., Trenton. N J. 08609 

George Khoury Baseball, 3222 Park Ave., St. louis. Mo. (h®®) 



little League Boseball Inc ’ ^ 

P.O. Box 925. Williamsport. Po. 17704 

little leogue Baseboll, Inc ^ 

P.O.Box 925. VJiIliamsport. Po. 17704 

Boys Baseboll. Inc. P.O. Box 225. Woshington. Pa. 15301 i^ree) 

The Sporting News, 2018 Woshington Ave.. St. louis. Mo. 63166 52.00 

The Spc-rling News, 2018 V/ashington Ave., St, Icuis, Mo. 63166 ^ -50 



American Amdteur Boseboll Congress 

216 Plaza Building. 2855 V7. Market St., P.O. Box 5332. AkrCi’:, Ohic 44313 
•merkon Amateur Baseboll Congress 

216 Plaza 8uild-ng, 2855 W.Morket St.. P.O. Box 5332, Akron. Ohio 44313 
American Amateur Bosebrcll Congress 

216 PIozo Buildmo. 2855 W. Market St., P.O. Box 5332. Akrcn, Chk^ 44313 
Amerko^- Amotcur Baseball Congress 

216 Plaza Building. 2855 W. Market St.. P.O. Box 5332. Akron. Ohio 44313 
Amerkan Amateur Baseball Congress 

216 PIozo Building. 2855 W. Market St.. P.O. Box 5332. Akron. Ohio 44313 



SI. DO 
5 iO 

51. 00 

51.00 
5 .35 



John L McHole. 4 f^to^tgomery Rood. Scarsdole. New York 10583 



Jay ^Archer, 701 Brr-cks ?yitd.ng, Scfontoa, To., 18501 5 JO 

E^tytfe^nst^tr^ter!AmeT^a. 122E 42nd5t.. New York. N.Y. 10017 dree) 

F'lUard Coni^ress cf AmerK.ti. 2DN. Worker Dr, Chicago, HI 6KD6 H.26 
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activity 



COST 
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Socce 

Bocce 

Bowling ^DociPin) 

Bowling (Ten Pin) 

Bowling, Womens {Ten Pin) 

Bowling (See DGWS listing] 

Boxing (See AAU listing) 

Costing (Official Rules for Fly ond Boil Costing) 

Corkboll 

Croquet 

Oq rib oil 

Darts 

Deck Tennis 
Fencing 

Fer.cing (See DGWS listing) 

Field Hockey (See DGW'S listing) 

Field Hockey 
Floor Tennis 

Football (Junior League) 

Football (SiX'Man) (See High Sthool listing) 
Football (See High Schoal listing) 

Football (See NCAA listing) 

Golf 

Gymnastics (See AAU listing) 

Gymnastics (See NCAA listing) 

Gymnostics {See DGWS listing) 

Handball (See AAU listing) 

Handboll 

Horseshoes 

Horseshoes (Professional) 

Ice Hockey (See NCAA listing) 

Icc? Skoting 

Indoor Hockey 

locrosse {See OGWS listing) 

lawn Bowls 

Morbles Shooting 



SOURCE OF^^UIES 

General Spor!c*’of^ Co-* Itd^ 33 New Bridge Rd^ Bergenheld^ NJ. D7621 

Ugnum-Vi’aeProd^sCorp.. 96 Boyd Ave*, Jersey City, NJ. D7304 

T^ottonol Duck Pin fii:»wling Congress 

U20New York Ave^ N. W^ Wosliinglon, D.C. 20005 

American Bowling Congress 

1572 £. Copilol Df„ f/iiwo ukee. Wise. 5321 1 

Women's Inlernalional Bowling Congress, Inc. 

1225 Dublin Rd., Columbus, Ohio 432 12 



Americon Costing Education Foundation 
P.O. Box 5 !, Nashville, Tenn. 3?202 

Rawlings Sporting Goods Co. 

2300 Oelmor Blvd., St, Louis, Mo. 63 166 

General Spo'tcraft Co., Ltd. 

33 New Bridge Rd., Bergenfield, NJ. 07621 

Wisconsin State Oartball Comm. 

9333 W.lincoln Ave., West Aliis , Wise. 53214, c/o E- Dorow, Pres. 

General Sporicraft Co., Ud^ 33 NewBridgeRd., Bergenfield, NJ. 07621 

General Sporicraft Co., Ltd,, 33 New Bridge Rd., Bergenfield, NJ, 07621 

Amateur Fencer's League of America 

William Lotzko, P.O. Box 144, Terre Haute, Ind. 47808 



General SportcroB Co,, ltd., 33 New 6*'idge Rd., Bergenfield, NJ. 07621 

U,S. Floor Tennis Assn. 

1580 Shermon Ave.. Evanston, III. 60201 

Poo Warner Football Nutionol Heodquarters 

1004 Western Saving Fund Bldg., Broad & Chestnut Streets, Philadelphio, Po., 19107 



U.S. Golf Assn., 40 E- 38lh St., New York, N.Y. 10016 



U.S. Handboll Assn. 

4101 Dempster St., Skoide, IIL60C76 

General Sportcrcfl Co,, ltd,, 33 New Bridge Rd., Bergenfield, N.J. 07621 

Nalionol Horseshoe Pitchers Assa of America 
Elme*" Beller, 9725 Polm St,, Bellflowef, Calif. 90706 



Amoteur Skotirig Union, Edward h Schmltref 
4135 N. Troy St., Chkogo. 111. 60618 

Cosom Corp., 6030 Woyjota Blvd., Minneopolis, Minn. SS415 



John W. Deist, Secretary, 1525 Ridge Courl 
Wouwatoso, Wise 53213 

Noticnol Morbles Tovrnoment 
Clevtiond Press Bldg., Clevelond 14, Ohio 



^ .25 

^freel 
S .25 
ifree) 



(free) 

s .25 

s .40 

S ,25 
S .25 
S3.00 

s .25 

?ree) 

s .25 
s ,25 

si.OO 

5 .25 

(free) 

S .25 

(free) 

(free) 



Outings (See DGWS listing) 
Poddle Tennis 



General Sportcrofi Co., l*d„ 33 New Bridge Rd., Bergenfield, t-IJ. 07621 



S .25 



ACIIYIIY 



Poddleboll 

Quoits 

Pidlng (See OGWS listing) 

RoUer HocVey 

Roque 

Scoopboil (Rules lor 26 different gomes) 

Shooting (See Notiono! Rifle Assn. listing) 
ShuHleboord (Decic) 

Shuflleboord (Toble) 

Skcting (Figure) 

Skoting (Roller) 

Skoting (Speed) 

Skeet Shooting 

Skiing (See NCAA listing] 

Sluing (Downhill. Slolom. GionJ Slalom. Jumping & 
Cross-Country. FIS ond USSA Rules) 

Skindiving Competitive (See AAU listing) 

Smcsh 

Soccer (See NCAA listing) 

Soccer (See DGWS listing) 

SoftbolI{12*-los! ond slow pitch) 

Softboll (16-) 

Sohboll (See DGWS listing) 

Speed-A-Woy 

Speedboli (See DGWS liiiing] 

Spirol Tennis 
SquoshRocquets 

Swimming [See AAU listing] 

Swimming (See NCAA listing) 

Swmming (Syndironized-See AAU listing) 

Toble Tennis 

Toble Tennis (Instructions) 

Toble Tennis (Rules) 

Toble Tennis (Instructions & Rules) 

Tokrow Gome 
Tennis (Includes Guide) 

Tennis (Rules Only) 

^^^-inis (See DGWS listing) 




APPENDIX F 

SOURCE OF RULES 

Rodney J. Grombeou. Sports Bldg. 

Ur*iver sily of J.^rjhigo.i. Ann Art’Or. ?/icb. 48 1 04 

Generol SporlcroH Co.* ltd.* 33 N^w Bridge Rd.* Bergenficid* NJ. 07621 



Notiono! Roller Hockey Assn, ol the U.S. 

97 Erie St.* Dumont. N J. 07628 

American Roque leogue* Inc. 

4205Brior Cie^kLone* Oollos* fexos 75214 

Cosom !i)duslries* 6030 Woyzoto 81 vd.* Minneopolis* Minn. 55416 



Generol Sporlcroft Co.* ltd.* 33 New Bridge Rd., Bergenfield* NJ. 07621 

Amerkon Shuffleboord Leogues* Inc. 

533 Third St.* Union City, N J. 07087 

U.S. Figure Skoting Assn. 

575 Boylston St.. Boston* Moss. 02116 

U.S. Amoleur Roller Skoting Assn. 

120 W. 42nd St., New York* N.Y. 10036 

Amateur Skating Union of the U.S.* Edward J- SchmUze? 

4135 N.Troy St.* Chicogo* 111. 60618 

Notional Skeet Shooting Assn. 

3409 Ooklown Ave., Suite 219. DoIIos, Tex. 75219 



U.S. Ski Assn.. Gloria C. Chodwick, Executive Sec’y- 
Broodmoor. Cobroda Springs. Colo. 80906 



Smosh. 1024 North Elvd., OokPork, III. 60301 



Amoteur Softball Assn., Suite 1300, Skirvin Tower 
Oklohomo City. Oklo- 73102 

Umpires Proledlve Assn, of Chk jgo. Edw. Weinstein. Choirmon. Rules Committee 
Apt. 71 0. 3550 loke Shore Or.. Chicogo* 111. 



Marjorie S. lorsen. 1 754 Middlefield 
Stockion* Colif. 95M4 



Generol Sponcroft Co., ltd.. 33 New Bridge Rd., Bergenfield. N.J. 07621 

US. Scuosh Rocquels Assn. 

200 E,^th St., New York* N.Y. 1C021 



Generol Spo.Woft Co., ltd.. 33 New Bridge Rd., Bergenfield. N.J. 07621 
US. Toble Tennis Assn 

210 Soturn Dr., North Sto-. Nework, Debworc 1971 1 
U.S. Toble Tennis Assn. 

210 Soturn Dr., North Stcr, Newark, Delowore 19711 

Nissen-Sko. 93&-27!h Avc., S.W,. Cedor Ropids. bwo 52404 

Generol Sporlcroft Co., ltd., 33 New Bridge Rd., Bergenfield, NJ. 07621 

U.S. Icwn Tennis Assn. 

51 E. 42nd SU New York* N.Y. 1001 7 

US. Icwn Tennis Assn. 

51 E. 42nd St., New York, N.Y. 10017 



COST 

(fr«c) 

S .25 

5 .30 
s .25 

s 25 
ifree) 

S3.0Q 

SL50 

51. 00 
s .25 

52.00 
(free) 

s .75 
s .60 

SI 25 

s .25 
S2S0 

s .25 
s .10 

frtt) 

(Fee) 
s .25 

52.00 

s .25 
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ACTiVllY 

Ic fjtfnJi 

lenftiti \Jtr.pU^*s Momwl ((r»-tlydes Rg!t?i) 

lefher 6<sH ilfilaredi Ball) 

leihet BcjII v^^illotcd Ball) 

Tc^^jtef Tennis 
Touch f oolboll 

Tfock& field (See AAU listing) 

TfOck& Field (See High School listing) 
Trock& field (See NCAA listing) 
lurl Bowling (Boccie) 

VoIIeyboll (Includes Rules) 

Vollcyboll (See DGVVS lisliiig) 

Y/oter Polo (See AAU listing) 

Weight Lifting (See AAU listing) 

Winter Sports (See OGWS listing) 
Wrestling (See NCAA listing) 

NCAA RULE BOOKS AND GUIDES 



Boseboll 
Eosketboll 
footboll 
Ice hockey 

f oo'ball Rules InterpretotionS 



DGWS OFFICIAL GUIDES FOR 
WOMEN'S SPORTS. INCLUDING RULES 

Aquchcs 
Archery -Riding 
Eosketboll 

Bowling-Fencmg-Goli 
Field Hockey-locrosse 
Gyrnnostics 



HIGH SCHOOL ACTIVITIES 



Bosketl^ll; 

RwW 
Cosefco-ok 
Flayer Handbook 
Offkiors Monuol 
Boseboll: 

Rules 

Cosebock 

UiTsp ire's ManvOl 

official A^.U RIJIE BOOKS AND GUIDES 



Er|c52 



AAU Hondbook 

Eosketboll 

Ecrng 

G‘)nt-nasVxcs 

HondWl 



NRA AND INTERN AT;CT4Al SHOD! '4G 
UNION RULE BOOKS 



NRA High-Power Rif 
NRA Pjstol 
NRA S^nal'E-c-f • Rifle 
NRA Shotgi^n 
ISU ConshtuUen 
ISU General Ref^ubhons 
iSUSBR/flf &free Fistnl 
ISU Free R^fle A Army Rifle 



APPENDIX F 

SOURCE OF K'JLES 

Dijytk>nf<o£qu«rJ Co., 3D2 S. Altr*igEl SJ-, Atcoweffi, ONio 45304 

U.S. lowfii Tennis / ssn. 

5J£.42n(!SJ..MewYc«k,N.Y. 10017 

W. J. YOil RvELei Coep... 3801 S. HoiEwi Blvd. 

Sof.!o Afto, Colli. 92704 

General Sportcroit Co.. Lid., 33 NewBridgeRd, Bei genfield. N.J. 07621 
General SporlCfofl Co.. Lid.. 33 New Bridge Rd., Fergeniield. N.J. 07621 
The Alhletic InsliNle. 805 Merchondise /.^arl. Chicogo 111. 60654 



Lignum-Vilae Products Corp., 96 Boyd Ave.. Jersey City, N.J. 07304 

U.S Volleybol! Assn.. USVBA Printer 
'*.0. 8oi« 109. Berne. Ind. 4671 1 



Nolionol CoIIegioie Athletic Bureou 
Box 757, Grond Central Slotion 
Naw York, New York 10017 

SI. 00 Soccer 

SI. 50 Swinrming 

SI. 50 Track 8. Field 

S].00 Wrestling 

SI. 00 Gymnastics 

Skiing 

Division for Girls* and Women’s Spo Is 

1201 Sixteenth St.. N.W.. Woshinglon. D.C. 20036 

51. 00 Vollcyboll 

51.00 Soccer-Speedboll 

51. 00 Softball 

51.00 Tracks. Field 

5 1 .00 Termis-Badminlori 

51.00 Winter Sports S. Outing Activities 

Noticnol Federotion of Stole High School Athletic AssnS. 
7 S. Dcorborn St., Chicogo. III. 60603 

Fr-otboll: 

S .40 Rules 

S .75 Cosebook 

S .30 Ployer Handbook 

S .40 Officiol’S ?.'.on«al 

S .40 Football. Tooch FcolboH 

S .75 Six-?Jlon Foolboli 

S .40 Irock&Fic’d. Rules & Records 

Amotew Alhlctk Union of the United Stoles 
231 W. 58lh St.. New York. N.Y. 10019 

52.00 Swimming, Woler Polo 8. C ving 

51. 75 Swimming (Synchronized) 

11.75 TroexS. Field 

52.00 W'cighl Lifting 

51.25 Wrestling 

51.75 

National Rifle Aesn.. ItOD jihO'de Island Ave, N.W 
Washington. D C. 2DD36 

5 .25 ISU Center-Fire Pistol 

S .25 ISU Ropid-Flre Pistol 

5 .25 ISU Running Deer 

5 .2.5 ISURmninpRoefciftkSEoar 

5 .20 ISU Cloy P'geen 

5 ,20 ISUSkeet 

S ,20 iSLt Be. -ndVol. (oil rules) 

5 .20 



COST 

(free) 



(free) 



s .25 
s .25 
s .75 



(free) 

Sl.OO 



Sl.OO 
Sl.OO 
Sl.OO 
Sl.OO 
s .75 
s .75 



Sl.OO 

Sl.OO 

Sl.OO 

Sl.OO 

Sl.OO 

Sl.OO 



s .40 
S .75 
S .30 
S .40 



S .40 
S .40 
S .50 



S2.00 
SI .50 
S2.25 
S1.50 
SI. 75 



s .20 
s .20 
s .20 
$ .20 
s .20 
s .20 
S2.50 



APPENDIX G 

REQUIREMENTS OF THE AGING AND THE DISABLED 



A BRIEF PHIIjOSOPHICAL BASIS 

All individuals have the same basic socio-psychological 
and physical needs, regardless of age, ability or disability, 
nationality, race, or religion, although these might manifest 
themselves in different ways. All of us have been privileged 
to travel the avenues of self-exploration, self-identification, 
self-expression, self-administration, and self-discipline 
in order that we might identify ourselves as a part of, and 
apart from, the rest of the world. We have had the oppor- 
tunity to try many things, some by trial and error, some 
with success, and others with failure. Via these routes, we 
have been privileged to develop a concept of self w’hich is 
essential to success, to health, and to happiness. 

From childhood through adulthood, those learned and 
enjoyable experiences which are integral parts of health, 
physical education, and rerreation were instrumental in ful- 
filling our basic socio-psychological and physical needs, 
affording each of us a better concept of self. These are so 
fundamental that most of us take them very much for grant- 
ed. Yet, if we look about us, we will see that these basic 
things, in part or whole, have been denied the majority of 
our disabled population, and are being denied increasing 
numbers of aging. These are “living experiences,” not iso- 
lated, remote, or clinical services. 

Everyone in our society should have the inherent right to 
normal education, growth experiences, and social and recre- 
ational pursuits. Society, in all its components, must play 
an increasingly important part in returning the disabled to 
their rightful places in society, and in maintaining.tl»e aging 
as participating members of society. Imposed isolation is 
degeneration— physically, mentally, emotionally, and so- 
cially. 

The disabled must be prepared for the normal recipro- 
cities of life. They must understand diai if they are to have 
normal privileges and opportunities, they must be prepared 

for normal risks, hazards, and failures. We must educate 
and equip, not solicit or over-protect disabled individuals. 
The people, and the concern or the lack of concern of the 
people, who surround the disabled person are of major sig- 
nificance. It is important to note how much the public bene- 
fits from normal, objective association with the disabled. 

A disability is specific. It must not necessarily be a hand- 
icap. People and things make a disability a handicap. We 
must regard an illness or disability as an experience in the 
life of a person, not a disaster. It is an intense and persis- 
tent experience which has considerable impact on one's life, 
but given the proper opportunities, those with an illness or 
a disability will relate effectively to each and every one of 
us the true significance, or insignificance, of this intense ex 
perience. Social interaction will result in better and more 
realistic understanding, rather than the presently devaluating 



stereotypes now most commonly being applied to the dis- 
abled and the aging. 

If health, physical education, and recreation have a pur- 
pose in the life of anyone, their purposes and objectives 
increase in magnitude and significance when related to the 
aging and the disabled, who, because of society’s apathy, 
more than by personal desire, have been prone to inactivity 
and have had an excess of leisure time. Because of society's 
lack of understanding and foresight, they have been denied 
the opportunity to participate and, thereby, have been de- 
nied experiences in growth and development which are 
essential to a favorable end product. They have also been 
denied many opportunities in adulthood, and as senior 
citizens, which enrich our lives both personally and profes- 
sionally. 

Certainly, if physical fitness is important to anyone, it is 
proportionately more important to the person with a disa- 
bility. This is particularly true of certain physical disabilities 
in which physical maintenance is a major problem and a 
major objective. 

Stating it simply, we should begin with the ''normal" and 
deviate as little as possible in programming for, and work- 
ing with, the disabled. 

The lack of accessibility and usability of facilities for 
health, physical education, and recreation has been a great 
deterrent to participation by the aging and the disabled. 

Many administrators and professionals have not yet 
recognized the necessity and the desirability for planning 
facilities and equipment so that they will be equally usable 
by the "able" and the "disabled." They are not fully aware of 
the large numbers involved, and that these numbers are 
steadily increasing. They have failed to recognize the signif- 
icance of this in the lives of the disabled and the aging. 
They are unaware of the full potential for participation tliat 
exists among the disabled and the aging. Because of the 
facilities in which many have had to fimetion, they have 
seldom considered the various causes and manifestations 
of disability in their regular program concepts. 

On the other hand, tlie disabled and the aging, over the 
years, have been somewhat apprehensive concerning tlieir 
own abilities to participate, or tliey have been made to be- 
lieve they could not do many things that we now know they 
can do, particularly if facilities and equipment are appro- 
priately planned. They have been equally apprehensive 
about projecting themselves into many normal, objective, 
competitive, social settings, largely because of inaccessibility, 

THE PROBLEM 

The most frustrating of all problems to disabled and 
aging individuals arc buildings and facilities, supposedly 
created for the public, that are designed in such a manner 
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lhat they prohibit their full participation. It is equally frus- 
trating to professional people dedicated to rehabilitation to 
find that architectural barriers prohibit the disabled indi 
vidual, however well rehabilitated, from pursuing his aspir 
ations, developing his talents, and exercising his skills. 

Many of the disabled are afraid to venture forth because 
of the architectural barriers they encounter. Others have 
convinced themselves it is better to stay back because they 
feel they are a burden to others when they attempt to pro- 
ject themselves into normal social settings. 

Although there are other problems, the one that is heard 
most often and the one that is presendy enemy number one 
is inaccessibility'. 

In spite of forward-moving programs of physical restor- 
ation and rehabilitation, professionals in the field of rehabil- 
itation are finding it very difficult to project clients into 
normal situations of education, recreation, and employment 
because of architectural barriers. Therefore, the problems 
inherent to the design of buildings and facilities quickly take 
on the role of "villain" and might revert the social and eco- 
nomic gains now evident to constructive rehabilitation. 

The solution of these problems is not within the realm of 
professional rehabilitation workers. It must be a challenge 
to all architects, builders, designers, educators, engineers, 
manufacturers, and in all probability, l^islatures and mu- 
nicipal leaders, with encouragement and guidance from 
those professionally engaged in medicine and rehabilitation. 
If more facilities in communities were accessible to, and 
usable by, the disabled and the aging, treatment centers, 
hospitals, and other institutions could make prudent use of 
these facilities, helping bridge the gap between patient and 
community, and helping to resolve some of the acute prob- 
lems which face the patient upon discharge. 

STATISTICAL SIGNIFICANCE 

Alarming as it may seem, approximately one out of 
every seven people in our nation has a permanent physical 
disability. Among these cases are many different causes 
and manifestations of physical disability, and each has its 
own particular associated problems. 

Contrary' to what most people think, recent advance- 
ments in science and medical technology tend to magnify 
this problem. Medical science now makes it possible to save 
many lives, decrease the mortality rate at birth, and in- 
crease longevity, all of which greatly increase the numbers 
of individuals with permanent physical disabilities. It is 
further ev'ident that the situation will get much worse before 
it gets better. 

Also contributing to the increasing incidence of perma- 
nent physical disabilities is the advancing machine age, 
the continued expansion of industry, and the rapidly-in- 
• creasing numbciS of motor vehicles, both in total numbers 
and the percentage of populace ownership. Authorities antic- 
ipate over 200,000 traumatic paraplegics (individuals with 
spinal-cord injury resulting in both motor and sensory 



paralysis and, ‘"n most instances, secondary loss of control 
of organs) from automobile accidents per year. 

Increases in leisure time have also contributed to the in- 
stances of such disabilities as traumatic paraplegia. Swim- 
ming and boating, or other water accidents, for example, 
create thousands of such disabilities each year. 

SOCIOECONOMIC SIGNIFICANCE 

The human resources (talents and skills) among the dis- 
abled are of considerable socioeconomic significance. These 
human resources are still being overlooked and neglected 
w’hile we bemoan our lack of qualified personnel in various 
areas and levels of endeavor. 

A large portion of our disabled and aging have been 
unnecessarily institutionalized cr are to be found in back 
rooms, protected and pampered by solicitous parents, rela- 
tives, and friends. Experiences and statistics in this regard 
are dynamically startling and truly sad. .\n unnecessarily 
large proportion of our disabled ymung people have had to 
be placed in hospital schools, orthopedic schools, or pro- 
vided home-bound instruction. The cost per capita of such 
schooling is many times the cost when they are included in 
the regular school system. A multitude of other benefits are 
also to be derived by these people when they are properly 
included in regular schools. 

WITH WHAT AND WHOM ARE WE CONCERNED? 

We are basically concerned with making it possible for 
the great talents and resources of millions of disabled and 
aging individuals to be put to use for the betterment of 
mankind by the elimination of architectural barriers. More 
specifically, it has been our purpose to develop standards 
and .specifications for all buildings and facilities used by 
the public so that they will be accessible and functional to 
the disabled and the aging. 

In setting out upon this mission, it was recognized that 
the majority of buildings which we will using within the 
next decade or two are already built. Therefore, the first 
problem was to determine what might be done to make 
accessible and functional the existing buildings which are 
now nonaccessible. The second task, and the simpler of the 
two, was the development of the standards for proper de- 
sign and construction of new buildings and facilities. 

SOLVING THE PROBLEM 

In October 1961. the American Standards Association 
officially released "American Standard Specifications for 
Making Buildings and Facilities Accessible to, and Usable 
by, the Physically Handicapped." The cosponsors of this 
project were the President’s Committee on the Employment 
cf the Handicapped and The National Society for Crippled 
Children and Adults. Extensive researcti, experimeuialiori, 
and development were carried on at the University of Ilh- 
nois, in part under a grant made to the University by the 
National Society for Crippled Children and Adults. A Steer- 
ing Committee was appointed and, subsequendy, a Sectional 
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Committee was selected, with representation from more tlian 
50 professions, trades, governmental agencies (federal, state, 
and local), national societies, and national associations. The 
standards referred to above were carefully scrutini^ed by all 
members of the Steering and Sectional Committees. The 
standards were then carefully reviewed by several boards 
and committees of the American Standards Association. 
Therefore, these standards constitute a very sound basis 
for action on the part of all those who are, or should be, 
interested in this problem. 

These standards are concerned with all causes and mani- 
festations of disability. They are concerned with, and ap- 
plicable to, all buildings used by the public. Although the 
specifications are applicable to all buildings regardless of 
the function of the building, they do not yet include specifi- 
cations for some facilities of specific and unique purpose. 
They are being supplemented to include these. It should also 
be emphasized that these standards can and will be amend- 
ed from time to time to keep pace with changing social and 
technological advancements. 

On November 14, 1963, interested and authoritative 
persons met at the Athletic Institute offices to make a pilot 
investigation into the problems confronting the physically 
disabled in the use of health, physical education, and recre- 
ation facilities. 



Subsequently, on Febiuary 9, 10, and 11, 1964, a work- 
shop on this problem was held at the University of Illinois. 
There was broad representation among the participating 
personnel, which included not only’ those who would be 
able to contribute to the matter under consideration, but 
also these who would be instrumental in implementing these 
considerations. 

SUMMARY 

A little coordinated planning can open up many new 
w'orlds to millions of people. We are wasting shameful 
amounts of money and human resources because we have 
overlooked some relatively-simple things. We must make 
all buildings and facilities accessible to, and usable by, the 
disabled and the aging. 

The disabled and the aging can be accommodated in all 
buildings and facilities used by the public: 

• independently and without distinction 

• without loss of space or function to the general public 

• without significant extra cost. 

All standards and specifications which are recommended 
to facilitate the disabled and the aging will be of benefit to 
everyone. The standards referred to herein can be incorpor- 
ated in any type of building regardless of the basic archi- 
tectural concept. 



AMERICAN STANDARD SPECIFICATIONS FOR 
MAKING BUILDINGS AND FACIUTIES ACCESSIBLE TO, 
AND USABLE BY, THE PHYSICALLY HANDICAPPED 

FOREWORD 



(This Foreword is not a port of American Standard Specificahans far Making Buildings and Facilities Accessible to, end Usoble by, *he Physically Handi 
capped. (AI I7.I-I96I.) 

This standard supplements other American Standards relating to various aspects of buildings and facilities. Its specifi- 
cations, which are the result of extended and careful consideration of available knowledge and experience on this sub- 
ject, are intended to present minimum requirements. They are recommended for use in the construction of all buildings 
and facilities and for adoption and enforcement by administrative authorities, so that those individuals with permanent 
physical disabilities might pursue their interests and aspirations, develop their talents, and exercise their skills. 

The ASA Sectional Committee, Al 17, which developed this standard, had the following representation: 

LEON CHATELAIN, JR., Chairman T. J. NUGENT, Secretary 



AFL-CIO 

American FoundaHon for the Blind 
American Hospital Association 
American Hotel Association 
American Institute of Architects 
American Municipal Association 
American Occupotional Therapy Association 
American Physical Therapy Association 
American Society of londscape Architects 
American Society of Mechonicol Engineers 
American Society of Sofety Engineers 
American Vocationol Association 
Associcted General Contractors of America 



Organizations Represented 

Association of Casualty and Surety Companies 

Construction Specifica'<ions Institute 

Federal Housing Administration 

General Services Administration 

Industrial Home for the Blind 

Industrial Medicol Association 

Indoor Sports Clubs, Inc. 

Institute for the Crippled and Disabled 
National Bureou of Standards 

National Congress of Organizations for the Physically Handicapped 
Notiorvol Council of Churches 
National Council on Schoolhouse Construction 
National Elevator Monnfacturing Industry 
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Nalioriol PoropIegiKS f oundation 
Nattonol Pehabilitg!ion AssociOlign 
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Organizations Represented 

Childien'sfiufeQu 

Division of Accident Prevention 



Notional Sofety Cooncil 

National Society for Cr^-pled Children Gr.d Adult: (sponsor) 

Paralyzed Veterans of America, Inc. 

Paraplegics Manufacturing Con^pony 

Plumbing fixture Monutcv1ur.ers Association 

President's Committee on Employment 
of the Handicapped (sponsor) 

Society of Industrial Realtors 

Telephone Group 

United Cerebral Palsy Associations. Inc 
U.S. Conference of Mayors 
U.S. Department of Health, Education and Welfare 
Bureau of State Services 



Division of Hospital and Medical Facilities 
Office of Educotion 
Office af Vocational Rehobilitation 
U.S. Deportment af Lobor 

Bureau of Employment Security 
Bureau of Labor Standards 
U.S. Veterans Administration 
University of Illinois Rehobiiisoticn Center 
The Steering Committee: 

K. Vernon Banta Philip A. Kncger 

Leo'i Chatelain, Jr. T. j. Nugent 

Clinton H, Cawgill Jayne Shover 

H. Dwight York 



This malerial is reproduced from the American Standard Specificalians for Making Buildings ond Facilities Accessible to, ond Usable by, the Physically Handicapped, 
A1 17.1, Copyright 1961 by ASA, copies of which may be purchased from the American Standards Association at 10 East 40lh Street, New York, New York, 10016. 



1. Scope and Purpose 

1.1 Scope 

1.1.1 This standard applies to all buildings and facilities 
used by the public. It applies to temporary or emergency 
conditions os well as permanent conditions. It does not apply 
to private residences. 

1.1.2 This standard is concerned with non-ambulatory dis- 
abilities, semi-ombulotory disabilities, sight disabilities, hear- 
ing disabilities, disabilities of incoordination, and aging.* 

1*2 Purpose. This standard is intended to moke cil buildings 
and facilities used by the public accessible to, and functional 
for, the physically handicapped, to, through, and within their 
doors, without loss of function, space, or facility where the 
general public is concerned. It supplements existing Ameri- 
can Standards, and reflects great concern for safety of life 
and limb. In coses of practical difficulty, unnecessary hard- 
ship, or extreme differences, administrative authorities may 
grant exceptions from the literal requirements of this stand- 
ard or permit the use of other methods or materials, but 
only when it is clearly evident that equivalent facilitation and 
protection are thereby secured. 

2. Definitions 

2.1 Non-ambulatory Disabilities. Impairments that, regard- 
less of cause or manifestation, for all practical purposes, 
confine individuals to wheelchoirs. 

2.2 Semi-ambulatory Disabilities. Impairments that cause 
individuals to wolk v'ith difficulty or insecurity. Individuals 
using braces or crutches, amputees, orihritics, spostics, and 
those with pulmonary and cardiac ills may be semi-ambula- 
tory. 

2.3 Sight Disabilities. Total blindness or impairments affect- 
ing sight to the extent that the individual functioning in pub- 
lic oreos is insecure or exposed to danger. 

2.4 Hearing Disabilities. Deafness or hearing handicaps that 
might moke on individual insecure in public areas because 
he is unable to communicate or hear warning signals. 

2.5 Disabilities of incoordination, t^oulty coordination or 
palsy from brain, spinal, or peripheral nerve injury. 

I See definitions in Section 2. 



2.6 Aging. Those manifestations of the aging processes that 
significantly reduce mobility, flexibility, coordination, and 
perceptiveness but ore not accounted for in the aforemen- 
tioned categories. 

2.7 Standard. When this term appears in small letters and is 
not preceded by the word "American," it is descriptive and 
does not refer to on American Standard approved by ASA; 
for example, a "standard" wheelchair is one chorocterized os 
standard by the manufacturers. 

2.8 Fixed Turning Radius, Wheel to Wheel. The tracking of 
the caster wheels and large wheels of a wheelchair when 
pivoting on a spot. 

2.9 Fixed Turning Radius, Front Structure to Rear Structure. 
The turning radius of a wheelchair, left front-foot platform 
to right rear wheel, or right front-foot platform to left rear 
wheel, when pivoting on a spot. 

2.10 Involved (Involvement). A portion or portions of the 
human anatomy or physiology, or both, that hove a loss or 
impairment of normal function as a result of genesis, trauma, 
disease, inflammation, or degeneration. 

2.1 1 Ramps, Ramps with Gradients. Because the term "romp" 
has 0 multitude of meanings and uses, its use in this text is 
clearly defined- os romps with gradients (or romps with 
slopes) that deviate from what could otherwise be considered 
the normal level. An exterior romp, os distinguished from o 
"walk," would be considered an appendage to o building 
leading to o level above or below existing ground level. As 
such, o romp shall meet certain requirements similar to 
those imposed upon stairs. 

2.12 Walk, Walks. Because the terms "walk" and "walks" hove 
o multitude of meanings and uses, their use in this text is 
clearly defined as a predetermined, prepared-surface, ex- 
terior pathway leading to or from o building or docility, or 
from one exterior area to another, placed on the existing 
ground level and not deviating from the level of the existing 
ground immediately adjacent. 

2.13 Appropriate Number. As used in this text, appropriate 
number means the number of a specific item that would be 
necessary, in accord with the purpose and function of o 
building or facility, to accommodate individuals with specific 
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disabilities in proportion to the onticipoted number of indi- 
viduals with disabilities who would use a particular building 
or facility. 

tXAt/PlZ specufKOXKKVs itval! opj^ly io all bvHldiftjs tpiu 

>ti«s used by the public. Ihe numerkot need foe o $peclk item wouU ddfer. 
for exofnple. between o moior tronsportotion lerminol. where mony individueU 
with diverse disobililies would be coniinuolly comih 9 ond goin^^ on offke bui'd* 
lAp or foctory. where vorying numbers ol indi<»*«duoTs with disdbiliiies of very 
ing monifestu*>ons ^tn mony mstonces. veiy aoi ge numbers; .i\fghl be en^loyed 
or hove reoson lor frequent yis«*s. c school or church, where She number ol 
individuols moy be fixed ond odivilies more definitive, ond the mony other 
buildings ond focilities dedicoted io speciTic functions ond purposes. 

NOTE. Disobilities o^e specific und iwhete She mdividuol hos been prcperly 
evoluoted ond property oriented ond where orchitecturol borriers hove been 
eliminol^d. o spec^ic disobildy does not constitute o hondicop. H should be 
emphosued Shot more ond more Shose physicolly disobled ore becoming 
portkiponts. rofher Shon spectolors. in She fullest meoning of She word. 

3. General Principles and 
Considerations 

3.1 Wheelchair SpedficoHons. The collopsible-mode] wheel- 
chair of tubular rnetal construction with plastic upholstery for 
bock ord seat is most commonly used. The standard model 
of all manufacturers falls within the following limits, which 
were used as the basis of consideration: 

f i) Length: 42 inches 

|2) Width, when open: 25 inches 

(3) Height of seat from floor: 19 1/2 inches 

(4) Height of armrest from floor: 29 inches 

(5) Height of pusher handles (rear) from floor: 36 inches 

(6) Width, when collapsed: 1 1 inches 

3.2 The Functioning of a Whoalchair 

3.2.1 The fixed turning radius of a standard wheelchair, 
wheel to wheel, is 18 inches. The fixed turning radius, front 
structure to rear structure, is 31.5 inches. 

3.2.2 The average turning space required (180 and 360 
degrees] is 60 x 60 inches. 

NOTE. Acluolly. o turning spoce that is longer tbon it is widft. specificolly. 
63 X 56 inches, is more wvorkoble ond desiroble. In on oreo with two open 
ends, such os might be the cose in o cor.idor. o minimum of 54 inches be- 
tween two wolls would permit o 360-degree turn. 

3.2.3 A minimum width of 60 inches is required for two 
individuals in wheelchairs to pass each other. 

3.3 The Aduh Individuol Functioning in a Whoolchoir ^ 

3.3.1 The average unilateral vertical reach is 60 inches 
and ranges from 54 inches to 78 inches. 

3.3.2 The average horizontal working (table) reach is 30.8 
inches and ranges from 28.5 inches to 33.2 inches. 

3.3.3 The bilateral horizontal reach, both arms extended 
to each side, shoulder high, ronges from 54 inches to 71 
inches and averages 64.5 inches. 

3.3.4 An individual reaching diagonally, os would be re- 
quired in using o wall-mounted dial telephone or towel dis- 
penser, would moke the overage reach (on the wall) 48 
inches from the floor. 

3.4 Thu Individual Functioni.ig on Crutchos ^ 

3.4.1 On the overage, individuals 5 feet 6 inches toll re- 
quire on overage of 31 inches between crutch tips in the 
normally accepted goits.^ 

3.4.2 On the overage, individuals 6 feet 0 inches toll re- 
quire an overage of 32.5 inches between crutch tips in the 
normally accepted goits.** 



4. SHv Dvvvlopnivfit ^ 

4.1 Grading. The grading of ground, even contrary to exist- 
ing topography, so that it attains o level wtih o normal en- 
trance will make o facility accessible to individuals with 
physical disabilities. 

4.2Wolb 

4.2.1 Public walks should be at least 48 inches wide and 
should have o gradient not greater than 5 percent.^ 

4.2.2 Such walks should be of o continuing common sur- 
face, not Interrupted by steps or obruot changes in level. 

4.2.3 Wherever walks cross other walks, driveways, or 
parking lots they should blend to o common level.^ 

NOTE: 4.1 ond 4.2. seporolely or colledively. ore greot^y okfed by lerroc- 
ing. retoining wolls. and winding wolks ollowing for more groduot incline. 
Ihereby moVing olmosi ony building accessible Io individuols with permanent 
physical disabilities, while contributing to its aesthetic qualities. 

4.24^ A walk shall hove a level platform at the top which 
is at least 5 feet by 5 feet, if a door swings out onto the 
platform or toward the walk. This platform shall extend at 
least 1 foot beyond each side of the doorway. 

4.2.5 A walk shall hove a level platform at least 3 feet 
deep and 5 feet wide, if the door does not swing onto the 
platform or toward the walk. This plotform shall extend at 
least 1 foot beyond each side of the doorway. 

4.3 Parking Lots 

4.3.1 Spaces that ore accessible and approximate to the 
facility should be set aside and identified for use by individ- 
uals with physical disabilities. 

4.3.2 A parking space open on one side, allowing room 
for individuals in wheelchairs or individuals on braces and 
crutches to get in and out of on automobile onto a level sur- 
face, suitable for wheeling and walking, is adequate. 

2 Extremely small, large, strong, or weak and involved individucis could 
loll oulstde the ranges «n 3.3.1. 3.3.2. 3.3.3. and their reoch could differ from 
:he figure given in 3.3.4. However, these reoches were determined using o 
lotge number of mdividuols who were lunclionolly trained, with o wide I'Onge 
in individual Size or»d involvement. 

3 Most individuols ambulating on broces or crutches, or both, or on cones 
ore oble to monipulole within the specifications prescribed for wheelchairs, oh 
though doors present cuile o problem at limes. However, attention is colled to 
the fact ihol o crukh tip extending loleroliy from on individual is not obvious 
to others in heavily trofficked areas, certainly not os obvious or protective os 

0 wheelchok ond r-. therefore, o source of vulner obi lily- 

^ Some cerebral palsied individuals, and same severe arihritics. would be 
extreme exceolions to 3.4.1 and 3.4.2. 

5 Site development is the most effective means to resolve the problems 
created by topogrophy. definitive orchileclurol designs or concepts, water loble. 
existing streets, ond dtypicol prablems singularly af ca1le<tive1y. so that ag- 
gress. ingress, ond egress to buildings by physically disobled con be facilitated 
while preserving the desired design ond effect of the orchil eclure. 

6 II is essential thol the grodieni of wolks and driveways be less than that 
prescribed far ramps, since walks wauld be vaid of handrails and curbs and 
would be considerably longer ond more vulnerable to the elements. Wolks of 
neor moximum grode ond consideroble length should hove level areas at in* 
tervols lor p-jrposes of rest ond solely. Walks or driveways should hove a 
nonslip surfoce. 

7 This specificolion does not require iHe elimination of curbs, which, porlicu- 
lorly If they occur ol regulor intersections, ore o distinct solely feature for oil 

01 the hondicopped. porlkulorly the blind. The preferred method of meeting 
the specificolion i: to hove the wolk incline la the level of the street. However, 
ol principol intersections, it is vilolly imporloni that the curb run parallel to 
the street. to the point where the wolk is inclined, ol which point the cuib 
would turn in ond groduolly meet the level of the walk at its highest point. A 
less preferred method would be to groduolly bring the surface of the drive- 
way or street to the level of the wolk. The disodvonloge of this method is Ihol 
o blind person would ^t know when he hos left the proleclion of o wolk and 
entered the hozords of o street or driveway. 
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Parking spocas for individuals with physical disabili* 
ti*s when plowed between two conventional diogonol or 
head-on poriung spaces should l>e 12 feet wide. 

4^A Care in planning should be exercised so that indi' 
viduols in wheelchairs and individuals using broces and 
crutches ore not compelled to wheel or wolkl>ehind parked 
cars. 

4.3.J Consideration should be given the distribution of 
spaces for use by the disabled in occordance with the fre- 
quency and persisterKy of parking needs. 

4.3.6 Walks shall l>e in conformity with 4.2< 

5. Buildings 

5.1 Romps wHh Grodienis. Where romps with gradients are 
necessary or desired, they shall conform to the following 
specifications: 

5.1.1 A ramp shall not have a slope greater than I foot 
rise in 12 feet, or 8.33 percent, or 4 degrees 50 minutes. 

5.1.2 A romp shall have handrails on at least one side, 
and preferably two sides, that are 32 inches in height, meas- 
ured from the surface of the ramp, that ore smooth, 'hot ex- 
tend 1 foot beyond the top and bottom of the’ramp, and 
that otherwise conform with American Standard Safety Code 
for Floor and Wall Openings, Railings, and Toe Boards, 
A12-1932. 

NOTE 1: Wh«re cod«s sp^ify hondraits lo b« of heights other thon 32 
inches, it is recommended thot two sets of hondroils be instolled to serve oil 
Where mofor troffic is predominontly children, porticulorly physicolly 
dtebM children, extro core should be exercised in the plocement of hond- 
mits. In occordonce vrith the noture of the focility ond the oge oroup or oroups 
being serviced. 

2: Core should be token thot the extension of the hondroil is not in 
itself o hozord. The extension moy be mode on the side of o continuing woll. 

5.1.3 A ramp shall have a surface that is non-slip. 

5.1.4 A ramp shai! have a level platform at the top which 
is at least 5 feet by 5 feet, if a door swings out onto the 
platform or toward the ramp. This platform shall extend at 
least 1 foot beyond each side of the doorway. 

5.1.5 A ra.mp shall have a level platform at least 3 feet 
deep and 5 feet wide, if the door does not swing onto the 
platform or toward the ramp. This platform shall exter^d at 
least 1 foot beyond each side of the doorway. 

5.1.6 Each ramp shall have at least 6 feet of straight 
clearance at the bottom. 

5.1.7 Ramps shall have level platforms at 30-foot inter- 
vals for purposes of rest and safety and shall have level 
platforms wherever they turn. 

5.2 E ntron c os 

5.2.1 At least one primary entrance to each building shall 
be usable by individuals in vrfieelchairs. 

NOTE: Because entrances also serve as exits, some being porticularly im- 
portant in case of on emergency, and becouse the proximity of such exits lo oil 
ports of buildings and focilHies. in occordance with their design and function, 
is essential (see 112 ond 2000 through 2031 of American Stondard Building 
Beils Code. A9.1-1953) it is preferoble thot oil or most enironces (exits) should 
be occessible lo. end usable by. irtdividuols in 'wheelchoirs and Individuols with 
other forms of physical disability herein opplkoble. 

5.2.2 At least one entrance usable by individuals in 
wheelchairs shall be on a level that would noke the ele- 
vators occessible. 

5.3 Doors CNid Dooneayt 

5.3.1 Doors shall have a clear opening of nc less than 32 



inches wmen open and shall be operable by a single effort. 

NOTE 1: f<ftO-loof doors or* oat wsoUabyfhos* imMi diedbililios drfinod in 
2.1. 2JL ond 2.S wikss fSty-opwott by o sin^ olfort. or unloss ono of it# 
two Itovos moots S«o roewiromoni of 5.3.1. 

NOTE 2 1 .s rocommoodod Ihof oM doors hovo iidi plolts o x io ndi ng from 
Iho boMom of Iho door lo at loosi 16 indhos from Iho floor, or bo modo of o 
moioriot ond fmidi Ihoi mo'jM sofoly wMhstond Iho obuso rhoy might rocoivo 
from ranos. cruldtos. whookhoir fooHtlalforms. or ivhoolcbair whools. 

5.3.2 The floor on the inside and outside of each doorway 
shall be level for a distance of 5 feet from the door in the 
direction the door swings and shall extend I foot beyond 
eoch side of the door. 

5.3.3 Sharp inclines and abrupt changes in level shall be 
avoided at doorsills. As much os possible, thresholds shall 
l>e flush with the floor. 

NOTE f . Corn Should b« laknn »a Ihn solocticn. plocnmenl. ond sotting of 
door closers so Ihot Ibey do not pievont the use o* doors by Jhn physically 
disabled. Time-delay door closers ore recommended. 

NOTE 2: Automotic doors thot otherwise conform lo 5.3.1, 5.32. ond 5.3.3 

v«ry sotisfodory. 

iNOTE 3- tThese spccficolions oppfy both lo oxlorior ood inlorior doors ond 
doorwoys. 

5.4 Stairs. Stairs shall conform to American Standard A9.1- 
1953, with the following additional considerations: 

5.4.1 Steps in stairs that might require use by those with 
disabilities defined in 2.2 and 2.5 or by the aged shall not 
hove abrupt (square) nosing. (See Fig. 1 ,) 

NOTE: Individuols with restrictions in the knee. anUe. or hip. with ortifkiol 
legs, long leg broces. or comporoble conditions cannot, without greet difficuity 
and hazard, use steps with nosing os illustrated in Fig. lo. but con sofe'y and 
vnth minimum difficulty use steps with nosing os illustr^ed in Fig. lb. 





Fif.l 

Steps 



5.4.2 Stairs shall have handrails 32 inches high as meas- 
ured from the tread at the foce of the riser. 

NOTE; Where codes specify hondroils to be ol heights other thon 32 inches, 
it is reoommendrd Ihot hrra sets of hondroils be installed to serve oil people. 
Where troffic is predominontly children, porticulorly physically disobled chil- 
dren. exfro core should be exercised in the plocement of handrails in occord- 
tmee with the nature of the facility ond the oge group or groups being ser- 
viced. Dual handrails may be necessory. 
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SAJi Stairs shall have at least one handrail that extends 
at least 18 inches E>eyond the top step and beyond the bot- 
tom step. 

NOTE. Cv should bo tahoo that Iho wdonsion of the KondreiTs «s oot in 
nsolf o hozord. Iho oXton i ie n moy bo modo on Iho sido of o csnloMiAg woM. 

5AA Steps should, wherever poss&le. and in conforma- 
tion with existing step formulos. have risers that do not ex- 
ceed 7 inches. 

S3 Floors 

53.1 Floors shall hove a surfoce that is nonslip. 

5.5.2 Floors on a given story shall be of a common level 
throughout or E>e connected by a romp in occord with 5.1.1 
through 5.1.6. inclusive. 

EXAMPLE i: Ihoro sholl not bo o ditforoncc botwoon Iho Hovel of Ihe floor 
of o corridor ond . 1:0 lovol of the floor of lio toilet room:. 

EXAMPLE 2: Ihoro should .->ol bo o diiforencc berwoon the level of the floor 
of o corridor ond the level of o meeting room, dining room, or ony other 
room, unless proper romps ore provided. 

5.6 Toilet Rooms. It is essential that an appropriate number 
of toilet rooms, in occordance with the nature and use of a 
specific building or facility, be made accessible to, and us- 
able by, the physically handicapped. 

5.6.1 Toilet rooms shall have space to allow traffic of 
individuals in wheelchairs, in accordance with 3.1, 3.2. and 
3.3. 

5.63 Toilet rooms shall have at least one toilet stall that— 

(1) Is 3 feet wide 

(2; Is at least 4 feet 8 inches, preferably 5 feet, deep 

(3) Has a door (where doors are used) that is 32 inches 
wide and swings out 

(4) Has handrails on each side, 33 inches high and paral- 
lel to the floor, 1 1/2 inches in outside diameter, with 
1 1 /2 inches clearance between rail and wall, and fas- 
tened securely at ends and center. 

(5) Has a wo’.er closet with the seat 20 inches from' the 
floor. 

NOTE: Th« design ond mounting of tfie woler closet is of consider(d>le im- 
portance. A violl-mounted ■woter closet with o norrow under-structure ihot re- 
cedes shorply is most desiroble. If o floor-mounted- woter closet most be used, 
it should not hove o front thot is wide ond perpendkulor to the floor ot the 
front of the seot. The bowl should be shollow ot the front of the seot ond turn 
bockword more thon downword to ollwr the individools in o wheelchoir to get 
close to the woter closet with the seot of the wheelchoir. 

5.6.3 Toilet rooms shall have lavatories with narrow ap- 
rons. which when mounted at standard height are usable hy 
individuals in wheelchairs; or shall have lavatories mounted 
higher, when particular designs demand, so that they are 
usable by individuals in wheelchairs. 

NOTE: It is important thot droin pipes ond hot-woter pipes under o lovotory 
be covered or insuloted so thot o wheelchoir indhriduol without sensotion will 
not burn himself. 

5.6.4 Some mirrors and shelves shall be provided above 
lavatories at a height as low as possible and no higher than 
40 inches al>ove the floor, measured from the top of the 
shelf and the bottom of the mirror. 

5.6.5 Toilet rooms for men shall have wall-mounted uri- 
nals with the opening of the basin 1 9 inches from the floor, 
or shall have floor-mounted urinals that are on a level with 
the main floor of the toilet room. 

5.6.6 Toilet rooms shall have an appropriate number of 
towel rocks, towel dispensers, and other dispensers and dis- 
posal units mounted no higher than 40 inches from the floor. 



5J Waler Foonlaim. An appropriate number of water foun- 
tains or other water-dispensing means shall be occessible to. 
and usable by. the physically disabled. 

5.7.1 Water fountains or coolers shall have up-lront spouts 
and controls. 

5.7.2 Water fountains or coolers shall l>e hand-operated 
or hand- ond foot-operated. (See also Americon Stondard 
Specifications for Drinking Fountains. Z4.2-1942.) 

NOTE i: Conv«fkiionol Hoor-«nounl«d cookrs <on b« s«rvic«obW lo 
indtviduols in %dk#«lc!hoirs H « sinotl lounloin is imounl^d on sid« d Iho 
cooior 30 inthos cbovt the floor. 

NOTE 2. Wotl-mouniod^ hond-operofod coolers of Ihe lolest design^ monu^ 
lodurod by 4nony compands, con serve the oble-bodied ond Ihe physkoUy 
disbbfed equally well vdien Ihe cooier H mounted with Ihe bosin 36 indies 
from Ihe floor. 

NOiE 3: Fully recessed woler fountoins ore not recomirended. 

NOTE 4: Woter lourdoins should not be set into on alcove unless the okove 
is wider thon o wheelchair. {[See 3.1 ^ * 

5.8 PuUk TalaphoiMS. An appropriate number of public 
telephones should be mode accessible to. and usable by, the 
physically disabled. 

NOTE^ Ihe conventiono] public telephone booth is not usoble by most physi- 
colly disobled individuals. There ore many woys in which public telephones con 
be mode occess4>te ond usable. It is recommended thot orchitects ond builders 
confer with the telephone compony in the pkmning of the building or focilify. 

5.8.1 Such telephones should be placed so that the dial 
and the handset can be reached by individuals in wheel- 
chairs, in accordance with 3.3. 

5.8.2 An appropriate number of public telephones should 
be equipped for those with hearing disabilities and so iden- 
tified with instructions for use. 

NOTE; Such tolophonos con bt usod by evoryon#. 

5.9 Elevators, in a multiple-story building, elevators are es- 
sential to the successful functioning of physically disabled 
individuals. They shall conform to the following requirements: 

5.9.1 Elevators shall be accessible to, and usable by, the 
physically disabled on the level that they use to enter the 
building, and at all levels normally used by the general 
public. 

5.9.2 Elevators shall allow for traffic by wheelchairs, in 
accordance with 3.1, 3.2, 3.3 and 5.3. 

5.10 Confrols. Switches and controls for light, heat, ventilo- 
t'lon, windows, draperies, fire alarms, and all similar controls 
of frequent or essential use, shall be ploced within the reach 
of individuals in wheelchairs. (See 3.3.) 

5.1 1 Identi f i c ation. Appropriate identification of specific fa- 
cilities within a building used by the public is particularly 
essential to the blind. 

5.11.1 Raised letters or numbers shall be used to identify 
rooms or offices. 

5.11.2 Such identification should be placed on the wall, 
to the right or left of the door, at a height between 4 feet 6 
inches and 5 feet 6 inches, measured from the floor, and 
preferably at 5 feet. 

5.11.3 Doors that are not intended for normal use, and 
That might prove dangerous if a blind person were to exit or 
enter by them, should be made quickly identifiable to the 
touch by knurling on the door handle or knob. (See Fig. 2.) 

NOTE: Kr.urling con bt impostd upon door hondits or knobs by ust of 
Itxiurtd plosTic. 

EXAMPLE; Such doc^s might Itod to looding ploVforms, bolltr rooms, slogts, 
firt tKopts, tie 
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5.12 Woming Signals 

5.12.1 Audible warning signals shall be occompanied by 
simultaneous visual signals lof the benefit of those with hear* 
ing disabilities. 

5.12.2 Visual signals shall be occompanied by simultane- 
ous oudible signals for the benefit of the blind. 



from the haiard, ond worning devices shall be installed ift 
occord with 5.12.2. 

5.13.3 low-hanging door closers that remain within the 
opening of o doorway when the door is open, or that pro- 
trude hazardously into regular corridois or troffic ^*mys 
when the door is closed, shall be avoided. 



5.13 Hazards. Every effort shall be exercised to obviate haz- 
ards to individuals with physical disabilities. 

5.13.1 Access panels or manholes in floors, walks, and 
walls can be extremely hazardous, particularly when in use. 
and should be avoided. 

5.13.2 When manholes or access panels are open and in 
use. or when on open excavation exists on a site, particu- 
larly when it is approximate to normal pedestrian traffic. 
bo<'ricades shall be placed on all open sides, at least 8 feet 



5.13.4 low-hanging signs, ceiling lights, and similar ob- 
feds or signs and fixtures that protrude into regular corri- 
dors or traffic ways shall be avoided. A minimum height of 
7 feet, measured from the floor, is recommended. 

5.133 Lighting on ramps shall be in accord with 1201. 
1202. 1203. and 1204 of Americon Standard A9.1-1953. 

5.13.6 Exit signs shall be in accord with 1205 of American 
Standard A9.M953. except as modified by 5.11 cf this 
standard. 
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ABBREVIATED CHECK LIST JOR FACILITY MANNING 



It is hoped that this Check List will give some additional 

direction in securing and planning the necessarv' facilities. 

Selected standards, items for convenience, and special fea- 
tures are also listed so that the facilities can be utilized most 

effectively. 

GENERAL 

• Written program essential. All requirements of facility 
spelled out in detail. All staff members contribute. Func- 
tion, size, and relationship important 

• Ad Hoc Building Committee whic^ inclu' es representa- 
tives from Health, Physical Educau,,,., and Recreation 
faculty and staff, and general administration. 

• Visitation to similar facilities of other colleges/universi- 
ties most profitable. Cost of travel saved many times by 
avoiding mistakes and gaining ideas. 

• Future as well as present needs estimated and firm pol- 
icies established with appropriate parties. 

• Gross construction and equipment budget established. 

• Budget contingencies of not less than 10 percent. 

• AH staff and specialists review prehminary and final 
working drawings so as to incorporate experience into 
the final plans. 

• Tare space (toilets, circulation, mechanical structure) 
within 20 to 25 percent of gross area. 

• Plans meet all building codes. 

• Facilities vandalproof, easy to maintain, and, most im- 
portant, functional. 

• Building carefully rdated to site. Adequate parking and 
circulation. Coordinated with master plan. 

• Certain consultants, such as acoustical engineer, utilized 
to insure proper design of specialized areas. 

• Consideration given nO future expansion plans, 

• Special needs of physically handicapped met (ramps and 
other conveniences). 

• Circulation spaces allow for movement of crowds and 
oversized equipment, 

• £levatoi(s) and/or dumb waiter for movement of equip- 
ment. 

• Keying planned jointly by the HPER administrator, uni- 
versity building and grounds personnel, and hardware 
supplier. Hardware schedule door numbers and archi- 
tect’s door numbers are identical. 

• Adequate allowances for space, and number and types of 
teaching stations. (See specific chapters for standards.) 

• Teaching stations planned for multiple use w'kcre advis- 
able. 

MECHANICAL SERVICES 

(Electrical, Heating-Ventilation, Plumbing) 

• Shielded, vaporproof light fixtures in moisture-prevalent 
area. 

• Electrical switches and oudets kept out of wet areas and 
four feet off floor, 

o Dghting standards met (see Chapter 4). 

• Lighting in large areas wired in zones, suitably rheo- 
stated for economy of operation, 

• Special protection for lights where needed, 

• Fire-alarm systems as per code. 

• Main electrical feed lines allow for growth (light level-^ 
additional equipment). 



• Adequate outlets throughout, both llOv and 220v. 

• Clocks in all classrooms (at rear), public places, and 
offices. 

• Spotlights for archery and rifle targets. 

• Telephone and intercom to all offices. 

• Provision for easy relamping of all light fixtures. 

• Sprinklers in combustible storage area. 

• Oversize drains in necessary areas such as hydrotherapy 
and laundry'. 

• Easy access to plumbing chase and piping. 

• Adequate water supply and drain for pool. 

• Thermostatic control and pressure regulators in aU show- 
er plumbing. 

• Self-cleansing show'er heads. 

• Adequate number of drinking fountains. 

• Ducts designed for future air-conditioning if not provided. 

• Separate thermostats in areas. 

• One hundred percent exhaust for steamy or odor-produc- 
ing spaces, such as locker, shower, toilet, and animal 
rooms. 

• Special attention to mechanical ventilation for pools, 
handball courts, and other critical areas. 

• Emergency' hating equipment. 

STRUaURE AND FINISHES 

• In control of partial use of buildings, entire building 
does not ha\e to be unlocked when only one or two 
areas are being used. 

• Hazards such as low door closers, projections, and 
rough walls eliminated. 

• When needed, movable roll-away bleachers used. 

• Trophy cases, public telephones, and ticket booths pro- 
vided. 

• Color schedule reviewed by building occupants. 

• Overhead-supported apparatus and catw’alks secured to 
beams engineered to withstand loads. 

• In most instances, movable and folding partitions power- 
operated and controlled by keyed switches. 

• Proper inserts for equipment such as net standards. 
Coals and apparatus securely recessed in walls and 
floors according to court locations and functional needs. 

• Matting or other appropriate materials provided on walls 
where needed, such as under basketball goals and in 
wrestling rooms. 

• In large teaching-station areas, walls are stable and 
usable for rebounding purposes such as tennis practice. 
Ease of maintenance. 

• Floor design and materials conform to latest standards 
and specifications 

• Line markings completed before final seal coat is applied. 

• Abrasive, nonskid, slip-resistant flooring imperv'ious to 
watei in all areas where water and moisture are preva- 
lent, such as laundry, swimming-pool, shower, dressing, 
drying, and animal-experimentation rooms. 

INDOOR AaiVITY AREAS 

GENERAL-USE GYMNASIUM(S) 

• Contains at least 25,000 squa 'e feet. 

• Ceiling height minimum of 24 feet, 

• Adequate storage areas witli double doors. 
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• Klectrioil outlets and Jacks for public-address system* 
scoreboaids. TV and other uses strategically located. 

• Wall free of obstructions. Hard, easily-dcaned surface 
for ball-rebounding activities. 

• Adequate seating selected for multiple use of facility. Best 
utilization of space. 

• Safety zones provided between courts, and between boun- 
dary lines and walls. 

GYMNASTICS GYMNASl UM( S ) 

• Minimum of 10,000 square feet. Ceiling height minimum 
of 24 feel. 

• Proper inserts and rigging for apparatus. 

• Adequate storage— minimum of 600 square feet- for con- 
templated equipment. 

• Multiple-use and zoned areas coordinated. 

WRESTLING AND PERSONAL-DEFENSE ROOM(S) 

• Walls, doors, and floors padded and free from projec- 
tions. Doors swing outward or are cut to swing inward 
over matted areas. 

• Adequate space or provisions made for nonparticipants 
to enter area. 

• Shrinkage has been figured in specifications for mats. 

• When necessary, mats are movable. 

• Other possible uses, such as tumbling instruction. 

WEIGHT-EXERCISE ROOM(S) 

• Contains at least 2,500 square feet, with ceiling at least 
12 feet high. 

• Adequate provision for moving heavy equipment, and 
for storage and anchoring of equipment. 

• Floors constructed to withstand and/or protected against 
use of heavy equipment. 

• Full-length mirrors placed 24 inches from floor. 

• Adequate mechanical services and acou.stical treatment 
provided. 

HANDBALL AND SQUASH COURTS 

• Minimum of ei^t courts of regulation size for either 
handball or squash, or both. Where budget dictates, 
courts are used interchangeably with contrasting court 
line markings and use of portable tell tales. 

• All fixtures, hardware, and obstructions placed flush 
and in areas that conflict the least with play. 

• Special attention given to mechanical-service specifica- 
tions that insure proper ventilation, control of moisture, 
and adequate lighting. 

• New construction design and materials studied and used 
where feasible. 

• Space and construction design provided in rear of courts 
allow for instructional and possible spectator opportun- 
ities.- 

EXERCISE-THERAPY ROOM(S) 

• Located at ground level with easy access, or other pro- 
visions arc made (sudi at ramps or elevators). 

• Designed for privacy. 

• Walls, floors, and ceilLng support special equipment. 

• Adequate storage space available. 

• Multipurpose possibiliticj as other teaching station. 

BOWLING LANE(S) 

• Special attention to mechanical services, acoustical con- 



trol. and ’ighting. 

• Suflidenl soacc for storage, spectator area, and conces- 
sion areas. 

• Intercommunication-and-ampli^’ing system.. 

• Adequate passages and doors for movement of large 
equipment. 

RiaERANGE(S) 

• Safety precautions arc essential, such as placement of en- 
trances, sufficient space between each firing point, and 
protection against ricocheting bullets. 

• Backstop and steel plate of the backstop arc of suflBcient 
thickness and at proper angle. 

• Ample firing stations to accommodate a class of 20 
students. 

FENCING ROOxM(S) 

• Multipurpose area with sufficient size to provide ofi^al- 
length strips for both instructional and intercollegiate pro- 
grams. 

• Floors lined with regulation fencing strips. 

• Fencers can work with electrical equipment. 

• Fencing targets are attached to wal'. 

IND(X)R ARCHERY RANGE(S) 

• Sufficient storage available for targets and equipment. 

• Room specifications arc sufficient for practice on regu- 
lation range without hitting fixtures ai.d ceiling. 

• Entrances to range are brfiind shooting line or adequate- 
ly controlled to prevent persons moving into line-of-flight 
of arrows. 

• Mounted targets on easily-movable frames facilitate use 
of area for other activities. 

DANCE STUDIOfS) 

• Minimum of 100 square feet per student at peak load. 

• Full-length mirrors on one or more walls (30 feet), 
placed 24 inches above floor level. 

« Adequate dispersal of microphone jacks, electrical out- 
lets, and speaker installations. 

• Ample buik-in cabinets for record players, microphones, 
and amplifiers. 

• Ballet barres (adjustable heights from 40 to 48 inches) 
on one or more walls. 

• Located near dressing rooms and outside entrance. 

• Wooden, resilient floor, without wax or resin finish, for 
proper slide and protection of bare feet. 

• Ceiling height proportional to size of studio (12-foot 
minimum). 

• Acoustically treated. 

• Large studio with a ^ep rise in floor level has advan- 
tages, such as two teaching stations and modified stage. 

• Traffic patterns and spectator space considered when 
performing stage is included in studio area. 

• lighting for stage area includes special wiring and fix- 
tures, such as dimmer board, battens with fresnel, follow 
spots, and floor pockets. 

• Ample storage areas (percussion and music cabinets, 
and space for costumes and stage properties). 

• Aesthetic considerations are included (carefully-selected 
colors and draperies). 

• Auxiliary areas, or other combination exercise areas, 
are planned for classes and recreational groups in the 
social forms of dance. Mechanical and acoustical ser- 
vices are important. 
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SWIMMING POOLS 

• Clear-cut statement on specific programs and require* 
ments for facilities, in addition to general principles. 

• Board of Health and other code relations met. 

• Latest knowledge and experience incorporated in plan* 
ning. Experienced pool consultant, architect, or engineer 
has advised on design and equipment. 

• Proper depths to accommodate age groups and types of 
activities. 

• Minimal depth for diving: 10 feet for 1-meter boards, 12 
feet for 3-meter boards, and 16 feet for 10-meter towers, 

• Requirements met for competitive swimming, such as 
7-foot indoor lanes (eight-foot outdoors), and 12-inch 
black or brown lines on the pool bottom; pool 1 inch 
longer tha.i official measurement; depth and distance 
markings. 

• Adequate deck space for instructional needs. 

• Adequate office space with entire view of pool area and 
toilet-shower-dressing area. 

• Recessed steps or removable ladders do not interfere with 
competitive-swimming turns. 

• Properly-constructed overflow gutter extends around pool 
perimaer. 

• Adequate storage spaces for maintenance and instruc- 
tional equipment. 

• Spectator space separated from pool area. Proper sight 
lines. 

• All equipment, such as diving equipment and lane an- 
chors, securely and safely anchored. 

• Traffic patterns give ef^ent control of swimmers from 
showers and locker rooms to pool, and toilet facilities 
provided for wet swimmers are separate from the dry 
area. 

• Recirculation pump located below the water level.. 

• Access to filter room allows for ease in maintenance and 
movement of materials. 

• Proper drainage in pool, on pool deck, in overflow 
gutter, and on floors of shower, drying, and dressing 
rooms. 

• Adequate space allowed around and below divingboards. 
Fifteen feet clearance above 1- and 3-meter boards, and 
10 feet above 10-meter platform. 

• Effective circulation of water in pool, with adequate inlets 
and outlets. 

• Underwater lights, underwater observation windows, and 
underwater speakers of proper design and installation. 

• Temperatures maintained: air 2* to 4* higher than water 
temperature; water temperature for general use is 78* to 
82*; temperature of 68* for competitive swimming; and 
humidity of 45 to 55 percent. 

• Cutter waste water and direct waste water valved to 
return to the filters. 

• Mechanical services, acoustical treatment, and nonglare 
lighting have reedved special attention. 

• All metal fittings are of noncorrosive material. 

• Provision for servicing and maintaining pipes, lighting, 
machinery, and equipment. 

SERVICE AREAS 

LOCKER, SHOWER, AND DRYING ROOMS 

• Functional locker rooms serve both indoor and outdoor 
teaching stations. Traffic patterns avoid crossing cor- 
ridors. 

• Size, type, and medianical services of locker rooms based 
on projected growth and needs. 



• Materials used in construction of service areas planned 
for ease in deaning($uch as coved bases) and resistance 
to moisture (such as noncorrosive metals and Impervi- 
ous materials}. 

• Floor surfaces nonslip and pitched toward drains. 

• Opaque window's installed where feasible, and placed 
properly for privacy. 

• Layout of locker room provides ease in supervision. 

» Foot traffic kept to minimum, w'ith dry-aisle traffic pat- 
terns. 

• Vaporpreof lighting fixtures, and safe location of electri- 
cal outlets and switches. 

• Special drains with mud crocks located at entrances from 
the playing fields, with provisions for hosing down. 

• Separate locker and show'er facilities for swimming. 

• Gang (group) showers, but approximately 10 percent 
individual show'er-dressing stalls in women's areas. 

• Towel bars, or hooks, and foot-drying ledge in toweling 
areas. 

• Toilet floors kept dear of partitions and fixtures. 

• Locket and shower facilities for faculty. 

• Provision for use of dressing-shower facilities by officials. 

• Adequate dressing space between lockers in both men's 
and women's locker rooms. 

• Mirrors not placed above lavatories, and adequate hair 
dryers. 

• Adequate drinking fountains. 

• Carefiil selection of locker system based upon specific 
needs. 

• Temperature control and adequate hot water essential. 

• Adequate ventilation of lockers and locker rooms most 
important'. 

FIRST-AID AND ATHLETIC-TRAINING ROOMS 

• Adequate training room(s) convenient to locker room. 

• Hydrotherapy, electrotherapy, taping, and exercise areas 
functionally zoned in suite. Wet areas curbed, with ade- 
quate drains. 

• Adequate mechanical services for all equipment. 

• Room specifications similar to those for shower and 
drying rooms. ■ 

• Athletic trainer (physical therapist) is key person in 
functional planning. 

• First-aid rooms convenient to spectator facilities. 
MISCELLANEOUS 

• Laundiv* room(s) sized for projected needs. Laundry 
installation specifications built in. 

• Matron and custodial spaces with maintenance facilities. 

• Adequate storage space (minimum of 300 square feet for 
each area). .Adjoining teaching stationswithdoubledoors. 

• Central check-out and repair space adequate for equip- 
ment and supplies (see Chapter 9). 

• Proper secirity for storage and equipment areas. 

CLASSROOMS, LABORATORIES, AND 
RELATED INSTRUCTIONAL AREAS 

• Determine number of classrooms from currin.lum and 
anticipated class enrollments. 

• Emphasis on lecture-laboratory classes and inclement- 
weather transfers from outdoor areas require excess 
classroom capacity. 

• Consider a 150- to 300-seat lecture hall with ramped 
seating. 

• Space requirements range from 12 to 20 square feet per 
student (the larger the dassroom capadty, the lower the 
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allowance per student). For specialized instruction which 
requires storage and equipment, allow 20 to 35 percent 
additional space. 

• In all classrooms, provide chalkboards, tackboards, and 
TV^ conduits, and make ample provisions for electrical 
outlets and for audiovisual aids. 

• Careful attention to acoustics, D>lor. and lighting (see 
Chapter 4). 

• Student and facuhy lounges include effiaency kitchenettes. 

• Teaching materials centers have derign criteria similar 
to libraries. 

• Provide for student reading rooms. May possibly be 
combined with student lounge. 

• Whea canteens are included, provide for adequate in- 
stallation, servicing, and maintenance of space, with due 
regard to sanitary conditions. 

OFFICES AND ADMINISTRATIVE UNITS 

• Enough offices for future growth. 

• Single offices provided for faculty and staff (see Chapter 
12). 

• Pleasant working conditions with good acoustics, pri- 
vacy, and freedom from noise. 

• Telephone and intercommunication system. 

• Offices arranged to accommodate furnishings and traffic 
flow. 

• Built-in safe or walk-m vault for records and/or tickets. 

• Adequate provisions for offices for graduate assistants 
and Ibr student activity offices. 

• Workroom and storage spaces for secretaries (150 to 
300 square feet minimum). 

• Chalkboards and tackboards in appropriate offices. 

• Well-arranged facilities for receiving and distributing 
mail. 

• Efficient interrelationships of office facilities consistent 
with administrative organization. 

• Adequate electrical outlets, lighting, and air-conditioning. 

• Conference rooms may combine an efficiency kitchenette 
with units for reading and relaxation. 

• Administrative suites located near main entrance. 

RESEARCH AND TEACHING LABORATORIES 

• Teaching and research laboratories available, including 
individual and possibly mobile laboratories. 

• Sharing^ of service fadllties, such as the data-pr^Kcssing 
area, workshop area, photographic darkroom, graphics 
area, and duplicating facility. 

• Specific laboratories may include: measurement and eval- 
uation; biomechanics (kinesiology); physiologj' of exer- 
cise; health education; safety education; motor learning 
and psychology of sports; recreation; and history and 
sociology (see Chapter 13). 

RESIDENT OUTDOOR EDUCATION CENTER 

• Planned for multiple use for various age levels and var- 
ied programs (see Chapter 15). 

• Site selected carefully for isolation, yet limited accessibil- 
ity with adequate and safe water supply. 

• Adequate drainage and sewage disposal. 

• Availability of utility lines. 

• Fire protection available. 

FIELD HOUSES 

• Six-lane, 60-yard straightaway track, minimunl of 60 
yards plus sufficient distance for starting and stopping 
(see Chapter 17). 

• Exit doors (width of running track) at end of straight- 



away. 

• An area approximatdy 125 feet wide is recommended 
for a practice baseball infidd. 

• Design meets the standards of accessibility, supervision, 
utility, and validity. 

• Ample spectator egress and ingress, and efficient traffic 
patterns. 

• Adequate accommodations for women. 

• Square footage ample for the programs and services. 

• Provision for maintenance of light fixtures. 

• Doors and traffic areas adequate for movement of equip- 
ment. 

• Elevator and/or some other lifting device provided where 
necessary. 

• Latest research findings carefully considered before sdect- 
ing types of flooring. 

STADIUMS 

• Consideration given as to best placement of athletic 
areas, such as track and fidd (see Chapter 19). 

• Utilization of all space in, around, and under stadium. 

• Future expansion plans. 

• Minimum width of 24 inches for treads with backless 
seats; 30 inches for seats with Sacks. 

• Aisles minimum width of 30 inches. If divided by a por- 
tal, minimum width of 24 inches on each side. 

• All traffic areas allow ease of traffic flow. 

• Focal points for sight lines: for football, nearest siddine; 
for track, knee height of runner in nearest lane; for base- 
ball, several feet behind catcher; and for tennis, 4 feet 
outside boundary lines and 10 feet bdiind base lines. 

• For stadium cleaning, recommended deck slope with 
drains and hose bibbs not more than 100 feet apart. 

• At least one public telephone for every 3,000 spectators. 

• Press box heated where necessary, and equipped with 
toilet facilities and ample electrical outlets. 

• Elevator and/or some other lifting device provided for 
press box. 

• Scoreboards and press and photographers' boxes lo- 
cated with proper rdationship to sun. 

ICE-SKATING FACILITIES 

• Special attention given to mechanical services, refrigera- 
tion system, and unique heating and ventilation needs. 
Utilization of specialists and consulting engineers (see 
Chapter 16). 

• Combination use of space w'dl planned, such as tennis, 
badminton, and volleyball courts. 

• Ice-maiiitcnance equipment room adequate for oversize 
equipment, with oversize doors and extra ceiling height; 
adequate provision for steam and drainage needs. 

• Skate-sharpening room, with proper exhaust and venting 
for dust problems. 

• Ample storage space for rink boards and ice equipment 
duri?ig nonseason. 

• Special recessed bases for rink boards imbedded in floor 
for necessary stability. 

• If bleachers are us^ on main floor surrounding rink, 
movable roll-away bleachers arc utilized out-of-season 
as dividers for teaoiing stations. 

• Jacks for sco.^'choards, amplifying system, goal lights, 
and electrical outlets reccs^ and strategically located. 

• Adequate protection from flying pucks. 

• Automatic ice-making equipment used. 

• Locker and diying rooms have adequate medianical 
ventilation for ice-hockey uniforms. Ventilated, oversize 
lockers used. 
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OWNER 

1. Seeks architectural services 



OWNER AND ARCHITEa 
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THE STEPS IN BUILDING" 

AlCHITECr 



8. Approves schematic documents 



14. Approves preliminary documents 

15. Authorizes finol documents 

16. Approves special consultants, if any 



6. Program analysis 

7. Schematic designs 

9. Preliminary drawings 

10. Preliminary specifications 

1 1. Preliminary estimates 

13. Revisions to preliminaries 



2. Preliminary conference 

3. Owner/architect agreement 

4. Establish building program 

5. Set production time limits 



12. Conference on preliminaries 



18. Final working drawings 
20. Final specifications 



SPEOAL 1 7. 25% of fee now payable 

1 9. Conference on specifications 



27. Approves final documents 



31. Receives bids 



34. Awards contract 

36. Executes contract 

38. Arranges for waiver of liens 



46. Pays construction costs monthly 



49. Countersigns change orders 



53. Receives release of liens 

54. Makes final payment 

55. Accepts building 

56. Assumes maintenance 



21. Final estimates 

22. Set construction time limit 

23. Conference and review 

24. Revisions, if required 

SPEQAL 25. Review by city, state, and federal 
groups 

26. Conference and acceptance 

SPECIAL 28. 50% of fee now payable 

29. Select contractors for bidding 

30. Issues documents for bidding 

32. Bid tabulation and review 

33. Advises on contract award 
35. Assists in execution of contract 
37. Appioves bonds and insurance 
39. Issues proceed letter to contractor 

40. Field construction begins 

41. Supervises construction 

42. Prepares field inspection reports 

43. Reviews and approves shop drawings 

44. inspects and approves samples 

45. Prepares monthly certificates 



47. Review construction reports 
SPEQAL Emergencies 
SPECIAL Construction delays 
48. Prepares and signs change orders 

SPEQAL 50. 25% of fee prorated 

51 . Receives special guarantees from 
contractor 

52. Makes final inspection 



57. Celebration 



*ToWn from Tk« CmI of a Schoolhow*, Educotionol FocilHits loborolorits, k«c., 477 Mod!sot> Avtnu*. New York, N.Y. 
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Architect Date 

Project Name Candidate - Submitted 
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STANDAtO FORM OF QUESTIONNAKE FOR SELECTION OF ARCHITECTS FOR SCHOOL BLNLOING PROJECTS” 

A. Information by the school system to the architect: 

I . Name of school system - . • 



2. Nome of superintendent or other person to whom questionnaire should be returned: 



3. Size of system (pupil enrollment) 

4. General description of proposed projects: 



5. Approximate timetable for planning & construction period: 



6. Architect's questionnaire: 

1. Name 

2. Business address 

'3. Telephone numl>er 

4. Type of organizotion (check one) 

L_J individual 

partnership 

f~~l corporation 

'Approved by ibe Notional Council on SchooRiouso Construction ond the Amencon institute of Architects ond ovoiloble from AIA. 1735 New Yoih Ave- 
nue. N.W, Woshington, O.C. 
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5. Names of principals, professional history, professional affiliation, key personnel, staff organization; 
{Attach informotion if you prefer.} 



6. Attach list of completed buildings your firm has designed during recent years. If you have recently 
established your own practice, indicate prior responsible affiliation with other projects. Underline those 
which you feel are examples of your work appropriate to our problems & which you would like to have 
visited. Include cost of building, type of building, location & dates of construction. (Use separate sheet.) 

7. Give names of persons to whom the board of education may write. These person.^ «vujld have knowl- 
edge of your firm and your work: 



8 Attach any other material which might help the board of education in giving your firm proper consider- 
ation. In questions 7 & 8, the board is interested in finding out about your: 

Integrity 
Thoroughness 
Creativeness 
Adequacy of supervision 

Business procedures & record keeping on the job 
Financial responsibility 

9. If you are called in for an interview, you will be asked to furnish information indicating: 

That your organization is adequate to do the job. 

That previous commitments will not prevent expeditious planning of this project. 

That you are willing to devote time to carry out cooperative educational planning with designated 
school staff memberr or committees. 

Completeness of contract documents (plans & specifications). 



TEXT JOINTLY COPYRIGHTED BY NATIONAL COUNCIL ON SCHOOLHOUSE CONSTRUCTION AND THE 
AMERICAN INSTITUTE OF ARCHITECTS. THIS FORM MAY BE DUPLICATED PROVIDING: (1) IT IS REPRO- 
DUCED VERBATIM, & (2) ADVANCE PERMISSION IS GRANTED BY BOTH COPYRIGHT HOLDERS. 



AIA subcommittee; 

Eberle M. Smith, AIA, Chairman 
Clarke E. Harris, AIA 
Lauren V. Pholman, AIA 



NCSHC subcommittee: 
Wilfred F. Clapp, Chairman 
Poul W. Seagers 
W. W. Theisen 
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TIME REQUIRED TO PL^N AND CONSTRUCT 
A SCHOOL BUILDING” 



1. Selection of architect, consultant, and site: 

2. Preparation of program requirements for educational specifications: 

3. Time between receipt of program requirements and completion of 
preliminary plans: 

4. Time between preliminary plans and beginning of final drawings: 

5. Time from approval of preliminary plans to completion oi' final drawings 
and specifications: 

6. Time between approval of final drawings and receipt of contractors' bids. 

7. Time from acceptance of bid to completion of the building: 



one to (our months 
one to six months 

hvo to sk months 
up to two nuMiths 

two to ten months 

one and one-hoK to two months 

twelve to twenty-four months 



^Condensed from o study mode by N.L Engelhordt. Jr. 
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NEW EDUCATIONAL DIRECTIONS 



Many large cities are currently engaged in extensive 
planning which will result in revitalizing city life. Projects 
for urban renewal, industrial plazas, business centers, hous- 
ing developments, school-plant renewal, and park develop- 
ment are designed to revitalize urban living. Large areas, 
even in the heart of the city, arc being cleared of old struc- 
tures so that the land can be used for other purposes. 

THE EDUCATION PARK, EDUCATION PLAZA, 

OR CAMPUS SCHOOL 

Proposals for renewal of the school and community-col- 
lege plants have included the development of larger centers 
for education, such as an education park, education plaza, 
or a campus school. Such centers arc often planned to serve 
about 5,000 elementary or middle-school pupils. They in- 
clude a complex of buildings located on a large site rang- 
ing from 50 to 150 acres. Sometimes the centers include 
high school and junior college students. Occasionally, the 
centers have included university students They are usually 
planned so that they arc functional for recreation. 

City education officials arc under great pressure to im- 
prove the scope and quality of education and to desegregate 
the public schools. The construction of new and improved 
schools is a key factor in relieving this pressure and in 
solving these problems. The improvement of the quality 
and scope of education, particularly the enrichment of the 
curriculum, is a major factor in solving desegregation 
problems. Good programs in health, physical education, 
recreation, and outdoor education arc essential to sudi 
curriculum enrichment. 

Broadly-conceived programs of health, physical educa- 
tion, recreation, and outdoor education can provide learn- 
ing experiences which achieve desirable outcomes in citizen- 
ship, fair play, and teamwork that reinforce the foundation 
for good citizenship and character. Outcomes in skills, 
knowledges, and attitudes can prepare the individual for a 
lifetime of participation in recreation that is of benefit to 
both himself and society. The achievement of these outcomes 
can be a powerful force in the solution of civil-rights prob- 
lems. 

NEEDED FACILITIES 

The healih, physical education, recreation, and outdoor 
education facilities of an education park, education plaza, 
or a campus school should be more adequate than those of 
the schools it replaces. Most of the old and inadequate 
schools arc located in the congested section of the city. A 
majority of them arc over thirty years old. Most of them 
have small sites and substandard indoor physical educa- 
tion facilities. Such old and inadequate schools have stimu- 
lated parents to move into suburban areas where their 



children will have better schools, thereby increasing deseg- 
regation problems. 

The <^lucation park, education plaza, or campus school 
should be on a site which is large enough to compare fa- 
vorably with that of the suburban schools. A suburban ele- 
mentary school for 1,000 pupils generally has a site which 
has 10 or more acres of usable space for outdoor physical 
education and recreation. Therefore, a campus school or an 
education park for 5,000 elementary pupib should have 
50 or more acres for such use. This center should have at 
least 12 indoor physical education teaching stations which 
arc functional for recreation. 

Recommendations, standards, and specifications for plan- 
ning facilities for health, physical education, and recreation 
for the park-schools for the elementary, junior high, or 
senior high grades arc included in the 1965 edition of the 
Guide prepared by the National Facilities Conference.* 

LOCATION 

The park-school concept, which is included in the 1965 
Guide, holds that an elementary school should be located 
in a park-like setting and planned so that it is functional 
for a neighborhood center for recreation as well as educa- 
tion. Likewise, the junior or senior high school should be 
functional for a community education and recreation center. 
Such park-schools should be used on a year-round sched- 
ule, and be open for after-school and evening use during 
the school year . These education-recreation centers are wdl 
suited to the extended school year, whether it be the enriched 
summer school or the arrangement of the school year by 
quarters. 

The education park or plaza is, in essence, a complex of 
elementary park-schools located on large land areas cleared 
by urban renewal, or in open spaces which arc available 
near the edge of a city. Such parks or plazas cannot serve 
the purpose of enriching and improving the quality of edu- 
cation, or in solving the problems of desegregation, if they 
arc located on sites which arc too small for a good pro- 
gram of outdoor physical education and recreation. 

Outdoor education centers or sdiool camps can serve 
effectively as education parks or plazas. A city that is plan- 
ning for the development of several education parks should 
also plan for some outdoor education centers. Such centers 
have great potential values for the enrichment of education 
and in solving problems of integration. A week or two in 
camp will be beneficial to all children in the middle grades, 
particularly for culturally-deprived children from the homes 
of the low-income families. 

"Planning Areas and Fadlkics for Hcakh, Physical Educadon, and Recrea- 
tion, Im Athletic Institute, 805 Merchandise Mart, Chicago, lU. 60654, 
and the American Association for Hcakh, Physical Education, and Recre- 
ation. 1201 Sixteenth Street, N.W., Wa^ington, D.C. (20036), 1965. 
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COOPERATIVE PLANNING BY CITY AGENCIES 

The various agencies of a city which are responsible for 
planning the facilities for schools, parks, urban renewal, 
housing, industrial parks, and business plazas should have 
a share in devdoping the master plan foi the city. For 
example, park and education officials, through cooperative 
planning, can get more adequate sites and space for educa- 
tion and recreation. The park-school or its larger counter- 
part, the education park, can supplement the recreation 
areas in the parks. Such an education center can also pro- 
vide the facilities for teaching and learning the skills, knowl- 
edge, and attitudes so important for a lifetime of participa- 
tion in recreation. 

Likewise, by cooperate planning, education, urban re- 
newal, park, and housing officials can achieve more of their 
goals. Renewal of the city is not complete or effective with- 
out good schools and park centers. 

Recent advancements in knowledge and technology have 
resulted in more individuals with disabilities being motivated 
to pursue a college education. Each year an increasing 
number of colleges and universities are extending themselves 
to make their offerings available to all qualified and deserv- 
ing people. The development and implications of "continuing 
education" add further significance to the need and desirabil- 
ity of designing college and university facilities for everyone, 
including the disabled and the aging (see Appendix G). 



SCHOOLS FOR DEMONSTRATION, 
OBSERVATION, AND RESEARCH 

Colleges and universities often have elementary and sec- 
ondary schools for demonstrations, observations, and re- 
search in the professional preparation of public-school 
personnel. Such schools are needed even though the univer- 
sity has arranged with some of the best public schools for 
internship or practice teaching by teacher trainees. 

College and university demonstration schools should be 
superior to the best public schoob, otherwise they cannot be 
used effectively in the demonstration, observation, and re- 
search needed to improve the scope and quality of public 
education. Since the programs of health, physical education, 
recreation, and outdoor education are relatively new addi- 
tions to the public-school curriculum, facilities for these pro- 
grams are often substandard. Colleges and universities can 
help to improve these programs by providing superior facil- 
ities to accommodate them in their demonstration schools. 

Recommendations, specifications, and standards for 
health, physical education, recreation, and outdoor educa- 
tion facilities in elementary and secondary schools are not 
included in thi-s Guide for planning college and university 
facilities. However, the 1965 edition of the Guide for school 
and community facilities does include such recommenda- 
tions and standards." Therefore, it is recommended that 
college and university officials use the 1965 Guide in plan- 
ning facilities for demonstration schools. 

•Ibid. 
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AGENCIES PROVIDING RESOURCE MATERIALS FOR OUTDOOR EDUCATION 



American Association for Health, Physical Education, and 
Recreation, 1201 Sixteenth St., N.W., Washington, 
D.C. (20036). 

American Camping Association, Bradford Woods, Martins- 
ville, Ind. (46151). 

American Casting Association, P.O. Box 51, Nashville, 
Tenn. (37202). 

American National Red Cross, Seventeenth and D Streets, 
N.W., Washington, D.C. (20006). 

Boy Scouts of America, New Brunswick, N.J. (08903). 



National Archery Association, P.O. Box 832, Norristown, 
Penna. (19404). 

National Council of the Young Men's Christian Association, 
291 Broadway, New York, N.Y. (10007). 

National Field Archery Association, Route 2, Box 514, Red- 
lands, Calif. (92373). 

National Rifle Association, 1600 Rhode Island Ave., N.W., 
Washington, D.C. (20036). 

Sport Fishing Institute, Bond Building, Washington, D.C. 
(20005). 
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SOURCES OF RESEARCH EQUIPMENT AND MATERIALS" 



UBORATORY EQUIPMENT SOURCES 

ANTHROPOMETRIC {physii,ue. posture, toot, etc.) 

Anotomico' Chart Co.. 5728 B'oclcstone Aver’ue. Chicago. III. 
(60637) ^charts). 

Cambridge Scientific industries. Inc.. 19 Poplar Street. Com- 
b'idge, Md. (2l0l3) (Lange skinfold calipers). 

C. H. Stoelnng Co.. 424 North Homan Avenue, Chicago. HI. 
(60624) (calipers and anthropometers). 

Central Scientific Co., 1 700 Irving Park Road, Chicago. HI. 
(60613) (calipers and anthropometers). 

Clay-Adoms Co., Inc., 141 East 25th Street. New York, N.Y. 
(10010) (skeletons and models). 

Denoyer-Geppert Co.. 5235-39 Ravenswood Avenue, Chi- 
cago, HI. (60640) (anatomical charts, models, skeletons, etc.). 
Gersmehl, V. R.. 3817 Warren Avenue. Cheyenne. V/yo. 
(82001) (sidnfo Id calipers). 

Gilliland Instrument Co.. 3124 East l4th Street, Oakland, 
Calif. (94601) (anthropomet.nc calipers). 

'H. E. Morse Co., 455 Douglas Avenue, Holland, Mich. 
(49423) (harpenden skinfold caliper). 

J. A. Preston Corporation, 175 Fifth Avenue, New York, N.Y. 
(10010) (anthropometers). 

Keuffel and Esser Co., 500 Central, Northfield, Chicago, Hi. 
(planimeters, skin pencils). 

Leighton Flexometer, 1321 East 55th. Spokane, Wash. (99203) 
(flexometers). 

Lightning-Lite Co., 14414 Detroit Avenue. Lakewood, Ohio 
(44107) (somatotype pedestal). 

Narragansett Gymnasium Equipment Co., 1 10 West Carpen- 
ter Street, Moberly, Mo. (65270) (stadiometers, scales, cali- 
pers, etc.). 

Nev/ark Pedometer Co.. 95 Monroe Street, Newark, N.J. 
(07105) (pedometers). 

Nissen-Medart Corp.. 930 27th Avenue. S.W., Cedar Rapids, 
Iowa (52404) (stadiometers, scales, etc.). 

Syd Meadows Physical Fitness Co., 2460 Warrensville Road, 
Cleveland, Ohio (441 18) (calipers). 

The Scholl Manufacturing Co., Inc, 62 West 14th Street, New 
York, N.Y. (1001 1) (pedograph). 

Toledo Scale Co., Toledo, Ohio (weighing scales). 

University of Iowa, Iowa City, Iowa (Dr. Howard Meredith, 
East Hall) (52240) (stadiometer charts). 

W. M. Welch Scientific Co., 7300 Linder Avenue, Skokie, HI. 
(60076) (charts and models). 

CINEMATOGRAPHY 

All-American Productions and Publishers, P.O. Box 91, Gree- 
ley, Colo. (80631) (films and motion-picture projectors). 
American Chronoscope Corporation, 216 West First Street, 
Mount Vernon, N.Y. (10550) (timing devices). 

Arriflex Corporation of America, 257 Park Avenue, New 
York, N.Y. (10010) (canieras). 

Beaulieu. 921 Westwood Boulevard, Los Angeles, Calif. 
(90024) (cameras). 

Beckman &Whittey, San Carlos. Calif, (ccmeros). 

Bell & Howell Co., 7100 McCormick Road, Chicago, HI. 
(60645) (cameras, projectors, and film viewers). 
Benson-Lehrner Corporotion, 14761 Califa Street, Van Nuys, 
Calif. (91401) (motion analyzers, film readers, & viewers). 
Burke & James, Inc., 321 South Wabash .Avenue, Chicago, HI. 
(60604) (photographic equipment). 

•Jhit till wos 
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C. M. Marchioni, Puthfrford, NJ. |tripods). 

Camera Equipmei^t Co.^ Inc, 315 West 43rd Street^ New 
York, N.Y. (10036) (cani»sio rentals and sales). 

Charles Beseler Company, 219 South 18th Street, East Or- 
ange, N.J. (07018) (enlargers, opaque projectors). 

O. B. Milliken, 131 North 5th Avenue, Arcadia, Calif. (91006) 
(cameras). 

Division of Highwoy Studies; Institute for Research, State Col- 
lege, ?a. (16801) (pictoria. data transducers). 

Eastman Kodak Co.. Rochester, N.Y. ^cameras, projectors). 
F and B/Ceco, Inc., 315 West 43rd Street, New York. N.Y. 
(10036) (camera rentals and sales). 

Lightning-Lite Co., 14414 Detroit Avenue, Lakewood, Ohio 
(44107) (photograpiiic equipment). 

M'crocard Reader Corporation, 365-70 South OakStreet,WeSt 
Salem, Wis. (54669) (pocketsize microcard reader, wt. 7 
ounces, operates on battery or plug-in). 

.Mitchell Caniera Corporation. 666 West Howard Street, Glen- 
dale, Calif, (cameras). 

Paillard Inc., 1900 Lower Road, Linden, N.J. (07036) (bolex 
motion-picture cameras, 8 & 1 6 mm.). 

Recordak Corporation, 847 West Jockson Boulevard. Chicago. 
111.(60607). 

Revere-Wollensak Division, 3M Co., 2501 Hudson Road, St. 
Paul, Minn. (551 19) (cameras). 

Richardson Camera Company, 2201 West Desert Cove, Phoe- 
nix. Ariz. (85029) (cameras, motion analyzers). 

Simon Brothers. Inc., 30-28 Starr Avenue, Long Island City. 
New York (1 1 101) (enlargers). 

Spedo Ltd.. Vale Road, Windsor. England (500 watt. 16 mm. 
pro jedor with superior single-frame p rojedion, and two frames 
per second and standard speed— good for loop films and 
skill analysis). 

Stacor Corporation, 285 Emmett Street, Newark, N.J. (071 14) 
(stacor TR 16 drawing board— table top illuminator for read- 
ing x-ray films, tracing, etc.). 

Texas Instruments, Inc. 13500 North Central Expressway. 
Dallas, Tex. (75231) (motion analyzers, film readers, and 
viewers). 

Triad Corporation, 777 Flower Street, Glendale, Calif.(9120l) 
(stop action cameras, oscilloscopes). 

Quickset, Inc., 8121 North Central Avenue. Skokie. III. 
(60076) (motion-pidure accessory equipment). 

Vanguard Instrument Corporation, 20 West Centennial Ave- 
nue, Roosevelt, N.Y. (1 1575) (motion analyzers, film readers, 
and viewers) (represented by Triad Corporation). 

Wittnauer Instruments Division, 580 Fifth Avenue, New York, 
N.Y. (10036) (8 mm. camera-projedor combination). 

MOTOR FITNESS (strength, agility, flexibility, power, endur- 
once, balance, speed, and accuracy) 

A. E, Gay, R. D. 4 Chestnut Ridge, Lockport, N.Y. (14094) 
(Gay apparatus for girls' pull-ups). 

A. R. Young Co., 520 North Dorrmn Street, Indianapolis, Ind. 
(46202) (treadmill). 

Aircraft Components, Inc., Benton Harbor, Mich. (49022) (ca- 
ble tension accessories). 

American Chronoscope Corp., 316 West First Street, Mt. Ver- 
non, N.Y. (10550) (timing devices). 

Ann Arbor Instrument Works, 1200 Rosewood Street, Ann 
Arbor, Mich, (48104) (dynamometers). 

Barber-Greena Co., 400 North Highland Avenue. Aurora, III. 
(60506) (trainer, 2' x 12', placed 18" above the floor). 
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Battle Creek Equipment Co.. Battle Creek, V.ich. fhealth 
walker, rehabilitation equipment. MullerPermagbicycleergo^ 
meter). 

Braiisford & Company, Inc., Milton Point, Rye, N.Y. (10580) 
(timers). 

C. H. Stoelting Co., 424 North Homan Avenue, Chicago, III. 
(60624) (dynamometers, fleximeters, etc.). 

Carey Sac*e, 714 Hamburg Turnpike, Pompton lakes, N.J. 
(07442) (calibrator for tensiometers). 

David Wexler & Co., 1 243 South Wabash Avenue, Cliicago, 
111. (60605) (Franz metronome). 

Deten Timing Device Co., P.O. Box 712, Glen Ellyn, III. 
(60137) (athletic performance analyzer). 

Dimco-Gray Co., 207 East 6th Avenue, Dayton, Ohio (45402) 
(Graylab timers). 

Elgin Exercise Appliance Co., P.O. Box 132, Elgin, 111. (60120) 
(muscle-testing equipment). 

Esterline-Argus Co., Indianapolis, Ind. (motor-fitness testing 
equipment). 

Fisher Scientific Co., 711 Forbes Street, Pirts burgh. Pa. 
(15219) (timers). 

Franz Manufacturing Co., Inc., New Haven, Conn, (metro- 
nome). 

Hale-Reaction Performance Timer, P.O. Box 1127, Williams- 
port, Pa. (17701) (reaction timer). 

Harvard Instrument Co , Dover, Moss. (02030) (motor-fitness 
testing equipment). 

Hunter Manutoduring Company, InC., Quarry Road, Coral- 
ville, Iowa (52240) (timing and counting devices). 
Instrumentation Associates, Inc., 1 6 West 60th Street, New 
York, N.Y. (10023) (Godart-Landon ergometer). 

John Chatillon & Sons, 85 Cliff Street, New York, N.Y. 
(10038) (dynamometers, calibrators, scales). 

Lafayette Instrument Co., North 26th Street and 52 By-Pass, 
Lafayette, Ind. (grip dynamometers). 

Leighton Flexometer, Inc, 1351 East 55th Avenue, Spokane, 
Wash. (99203) (flexometers). 

M. Ducommun Co., 580 5th Avenye, New York, N.Y. (10036) 
(stopwatches). 

Maroth Engineering Co., Wilton, Conn. (068^7) (precision 
gauge bat - m.p.h.). 

Meylan Stopwatch Co., 264 West 40th Street, New York, N.Y. 
(10018) (stopwatches, stopwatch boards and stands, tacho- 
meters). 

Milhard Engineering Co., Inc., 13619 Saticoy Street, Van 
Nuys, Calif. (91402) (bicycle ergomatic). 

Monark A. B. Cykel Fabriken, Varberg, Sweden (mechanicol 
bicycle ergometer— delivered in Boston or New York). 
Narrangansett Gymnasium Equipment Co., 1 10 West Carpen- 
ter Street, Moberly, Mo. (65270) (dynamometers, fleximeter 
sticks, etc.). 

Nissen-Medart Co., 3535 DeKalb Street, St. Louis, Mo 
(631 18) (dynamometers, fleximeter sticks, manuometers). 
Pacific Scientific Co., 6280 Chalet Drive, Bell Gardens, Calif. 
(90202) (tensiometers). 

Poker, John O., 4739 North 19th Street, Milwaukee, Wis. 
(53209) (joint motion ins'^ruments, goniometers, etc). 
Porto-Clinic Instruments, Inc, 298 Broadway, New York, N.Y. 
(10007) (reaction timers). 

Standard Electric Time Co., Springfield, Mass. (01101) (100- 
second timer). 

Statham Laboratories, 12401 West Olympic Boulevard, Los 
Angeles, Calif. (90064) (instruments for measuring occele - 
otion, displacement, etc.). 

The Zimmer Manufocturing Co., Warsaw, Ind. (46580) (gonio- 
meters, etL). 



Trocer lab., Inc, Route 528, Waltham. Mass. (02154) (timers, 
etc). 

W. C. Dillon end Co., Inc, 14602 Keswick Street. Von Nuys, 
Calif. (91405) (weight indicators, including dynannometers). 
W. E. Quinton Instrument Co.. 3051 44th Avenue West, Seat- 
tle, Wesh. (98199) (aluminum treadmill, model *8-49, 3/4 
H.P., 1 1 0 volts, 60 cycle A.C. electronic bicycle ergometers). 
W. J. Voit Rubber Company (subsidiary of American Machine 
2k Foundry Company), 315 East Grand Avenue. Chicago. HI. 
(6061 1 ) (isometric exercise and testing equipment). 

PHYSIOU)CIC.\L (cardiovascular, respiratory, etc) 

A. S. Aloe Co., Nineteenth and Olive Streets, St. Louis, Mo.; 
1 150 South Flower Street. Los Angeles. Calif. (90015) (labor- 
otory supplies, hemoglobinometer). 

Allen B. DuMont LaE>oratory. Inc., 760 Bloomfield Avenue, 
Clifton, N.J. (07012) (cathode ray. and other electrical equip- 
ment). 

American ElectronicsLoboratories.lnc, 1303RichardsonRoad. 
Lansdale. Pa. (19446) (temperature telemeter; also EKG & 
other telemetering devices). 

American Hospital Supply Corp., 2020 Ridge Avenue. Evans- 
ton. III. (60201) (general equipment). 

American Meter Company. 13500 Philmont Avenue. Phila- 
delphia, Pa. (19116) (portable respiratory and test meter 
gives amount of air breathed in a given period; can be con- 
nected to a Beckman Analyzer). 

Arthur Thomas Co., Box 779, Philadelphia. Pa. (physiologi- 
cal and other scientific equipment). 

Avionics Research Corporation, 6901 West Imperial High- 
way, Los Angeles, Calif, (telemetry system). 

Baldv in-Lima-Hamilton Corporation, Waltham. Mass. (02514) 
(load cells, transducers, strain gauges). 

Bausch and Lomb Optical Co., Rochester, N.Y. (microscopes, 
blood-onalysis equipment). 

Beckman Instruments. Inc.. 1020 Mission Street. South Pasa- 
dena, Calif. (91030) (Becionan oxygen analyzer); Box 473. 
Bellevue. Wash. (98004) (oxygen analyzer E 2 ): Spinco Divi- 
sion, Palo Alto, Calif, (oxygen microelectrode); Offner Divi- 
sic.”, 3900 River Road. Schiller Park, III. (60176) (electro- 
myographic and other electronic equipment, includingrustom 
building). 

Becton, Dickinson & Co., Rutherford. N J. (flarimeters. stetho- 
scopes. etc.). 

Biocom. Inc., 5883 Blackwelder Street, Culver City, Calif. 
(90230) (pulse transducer, electromyographic equipment). 
Biotronics, Box 2987, Newport Bea^, Calif, (electromyo- 
grophy monitors). 

Birtcher Corporation. 4371 Valley Boulevard, Los Angeles, 
Calif. (90032) (electromyography stimulators). 

Braiisford and Company, Inc,, Milton Point, Rye, N.Y. 
(10580) (sequence timers). 

Brush Instruments. 3405 Perkins Avenue. Cleveland. Ohio 
(441 14} (single as well as multichannel recorders, tape re- 
corders). 

Bi'rdick Corporation, Milton. Wis. (53563) (ultraviolet lights, 
e'ectrocardiographys. physical therapy and electrotherapy 
equipment). 

C. H. S*oeiting Co., 424 North Homan Avenue, Chicago. 
HI. (60624) (calvanic skin-response equipment, psychologi- 
cal and physiological epparotus). 

Calhear Instruments Co., 4024 Fountoin Avenue. Los Ange- 
les, Calif. (90029) (sphygmomanometers). 

Cambridge Instrument Co., Inc.. Graybar Building. New 
York, N.Y. (continuous blood-pressure apparatus). 
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Cameron Hearlometef Cctporation, 6449 North Newark 
Avenue, Chicago. IH. (6063 1 ) 

Central Scientifn, Co^ 1700 irving Park RooJ. Chicago. 111. 
{606)3) (cardiorespiratory equipment). 

Chemtronics, Inc., Box 417. Son Antonio, Tex, (oxygen trans- 
ducers). 

Clark Electronic Loborotories. Box 165. Palm Springs. Calif. 
{92262) (pressure-sensitive paints). 

Coleman Instruments. Inc., 42 Madison Street, Maywood, 
111. (60153) (anoxia photometer). 

Colson Corporation, Elyria, Ohio (44035) (plethysmographs, 
automatic blood-pressure recorders, cardiotachometers). 
Consolidated Engineering Corporation, 620 North Lake Ave- 
nue, Pasadena, Ca’if. (91 1 01) (osciibgraphs, lelereoder. etc.). 
Cordis Corporation, 241 Northeast 36th St eet, Miami, Fla. 
(33137) (imyoerograph). 

Crystal Research Laboratories, 29 Aliyn Street, Ha; tford. 
Conn.; D:stributor-0. David Wexler & Co., 1243 South Wa- 
bash Avenue. Chicago. 111. (60605). 

Dallons Laboratories, Inc., 120 Kansas Street, El Segunde, 
Calif. 

Dekan liming Devices Company, Box 712, Glen Ellyn. III. 
(60137) (automatic performance analyzer). 

E. & M. Instrument Co.. Inc., 6030 England Street, Houston. 
Tex. (77021) fphysiographs, transducers, physiological equip- 
ment). 

E. F. Mahady Co., 851 Boylston Street, Boston, Mass. (021 16) 
(scientific medical instruments). 

Eico Electronics Instrument Co., Queens Plaza. Long Island 
City, N.Y. (oscilloscope). 

Electro-Medical Engineering Co.. 703 Main Street. Burbank. 
Calif. (91506) (wedge spirometer, minioture spirometer, nitro- 
gen analyzer). 

Electro-Medical Laboratory, Inc., South Woodstock, Vt. (05071) 
(electroencephalograph, electromyographs}. 

Endevco Corporation, 801 South Arroyo Parkway, Pasadena, 
Calif. (91 105) (transducers and accelerometers). 

Epsco Medical, 275 Massachusetts Avenue, Cambridge, Mass. 
(02139) (telemetering). 

Fisher Scie''.tific Co., 711 Forbes Street, Pittsburgh, Pa. 
(1^219) (gas analyzers, blood-oralysis equipment). 

Franz .Manufacturing Co., New Haven, Conn, (electric metro- 
nome). 

G. Schirmer, Inc, 3 East 43rd Street, New York, N.Y. (10017) 
(electric metronome). 

George T, Walker & Co., 324 Fifth Avenue, South, Minnea- 
polis, Minn. (55415) (cardiorespiratory equipment). 

GiKord Instrument Laboratories, Inc., Elyria, Ohio (44035) 
(cardiotochometer, spectral recording and other procedures). 
Gilson Medical Electronics, 3000 West Beltline Highway, Mid- 
dleton. Wis. (53562) (eigh:<hannel EEG and recorder). 

Grass Instrument Co., 101 Old Colony Avenue, Quincy. 
Mass. (02169) (electrocardiographs, multichannel electroen- 
cephalographs. myogroph action current machines). 

Gulton Industries, Inc., 212 Durham Avenue, Mouchen, NJ. 
Harvard Apparatus Co., Dover, Mass. (02030) (kymograph, 
signal markers, etc). 

Hebei, Otto K., Scientific Instruments, BOSwarthmore Avenue, 
Rutledge. Pa. (19070) (gas analyzers). 

Horicywell, Heiland Division, 4800 East Dry Creek Road, 
Denver, Colo, (galvanometers, recording oscillographs!. 
Hughes Aircraft Co., Aero Space Group, Flight Test Di/ision, 
Clover City, Calif. 

Hunter Manufacturing Co., Inc., Quarry Road, Carolville, 
Iowa (52243) (physiological, psychological test devices). 
Hydro-Tex Corporation, 939 West Wilson Avenue, Chicago, 
III. (6C640) (Douglas bogs). 



Industrial Develc^ment Laboratories. Inc, 17 Pol lock A venue, 
Jersey City, N.J. (07305) (Ballistocardiograph). 

Instrumentation Associates, 17 West 60th Street, New York, 
N.Y. (10023) (spirometer, CO-4). 

Interstate Drug Exchange, 1922 Utica Avenue, Brooklyn, N.Y. 
(1 1234) (sphygmomanometers, pressure cuffs) (available only 
through a physician). 

Janke Aircraft Engine Test Equipment Co., 38 Railroad Ave- 
nue, Hackensack. N.J. (07601) (photometer). 

Jarrell-Ash Co., Boston 16, Mass, (scientific instruments mi- 
croscopes). 

Kenelco, Inc., 1753 Cloverfield Boulevard, Santa Monica, 
Calif. (90404) (capacitance plethysrrograph). 

Lafayette Instrument Co., P.O. Box 1279, North 9th Street 
Read ond 52 By-Pass, Lafayette, Ind. (47902) (interval timers, 
repeat cycle timers, etc.). 

LaBerne Manufacturing Co., Box 245, Columbia, S.C. (walk- 
off, standing-tilt tables). 

Leeds and Northrup, 4901 Stenton Avenue, Philadelphia. Pa. 
(19144) (potentiometer 11 volts). 

McKesson Appliance Company, 2228 Ashland Avenue, To- 
ledo. Ohio (43620) (metabolism apparatus). 

Medican Equipment Co., 1036 N.E. 6th Avenue. Portland, 
Ore. (97232) (Jones Muhi-Bosal machine). 

Medicon. 2800 North Figueroa Street, Los Angeles, Calif. 
(90065) (electromagnetic blood flowmeter). 

Meditron Co., 708 South Fair Oaks Avenue, Pasadena. Calif. 
(91 105) (electromyograph). 

Med-Science Electronics, Inc, 2647-49 Locust Street, St. Louis. 
Mo. (63103) (nitrogen gas analyzers, spirometers, gas sam- 
plers). 

Narragansett Gymnasium Equipment Co., 110 West Car- 
penter Street, Moberley, Mo. (65270) (spirometers). 

Newport Lal>oratories. P.O. EIox 2087, Newport Beach. Calif. 
(92663) (EMG. sensitivity 1.0 MV - integrating bioelectric 
monitor amplifier suitable for EKG, EEG, as well as EMG by 
switching frequency spectrums). 

Nissen-Medert Corp., 930 27th Avenue, S.W., Cedar Rap- 
ids. Iowa (52404) (spiron>eters). 

Non-Linear S> stems, Inc, Del Mar, Calif. (92014) (digital 
voltmeters and other electrical equipment). 

Olander. Roland & Co., 6313 Santa Monica Boulevard, Los 
Angeles, Calif. (90038) (Offner West representative— electro- 
myography). 

Owen Laboratories, 412 Woodward Boulevard, Pasadena, 
Calif. (91 107) (time calibrators, etc). 

Pacific Scientific Co., 6280 Chalet Drive, Bell Gardens, Calif. 
(90202) (tensiometer). 

Parks Electronic Laboratory, Route 2, Box 35, Beaverton, Ore. 
(97005) (telemetry, heart monitors, etc); 1218 S.E. 7th.\ve- 
-»ue, Porttand, Ore. (97214). 

Phipps and Bird, Inc, 303 South tth Street, Richmond, Va. 
(23219) (metrorjomes, kymograph-s plethysmographs. pneu- 
mographs). 

Porto-Clinic Instruments, Inc., 1 1 West 52nd Street, New York, 
N.Y. (10019) (reaction-time test equipment). 

Precision Scientific Co., 3737 West Cortland Street, Chicago, 
III. (60647) (gas meters). 

S.L.E. Specialized Laboratory Equipment. 20 Sydenham Road. 
Croydon. Surrey. England (electrodes). 

Sa.nborn Co., 172 Wyman Street, Waltham, Mass. (02154) 
(electrocardiograph, metabulators. plethysmograph amplifier 
with 780-7A patent monitor picks up pulse rote from ear 
lobe which can be reod directly on a meter). 

Scientific Supplies, 3950 N.W. Yeon, Portland, Ore. (97210) 
(Douglas metabolism apparatus, Beckman PH meter, electric 
stop timer). 
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Spoce Lobs Inc. 1552) Lanark Street. Van Nuys, Calif. 
(91406) ftelemelry equipment). 

Staiham Laborotories, 12401 West Olympic Boulevard. Los 
Angeles. Colif. (90064) (Bulletir. No. 1 .0-^ complete list of 
manufacturers who make microcmmeters. light-beam gal- 
vanometers, cathode-ray osciliosco{.es and oscillographs, po- 
tentiometers. recording potentiometers, resistance therome- 
ters or ratiorecorders.photographicrecordinggalvanometers 
and oscillographs, recording string galvanometers * electro- 
cardiographs, direct writing galvanometers. O.C. amplifiers, 
and carrier amplifiers). 

Taylor Instrument Co.. Rochester. N.Y.fsphygmomanometers. 
clinical thermometers, etc). 

Telemedics Inc. Southampton. Pa. (18966) (EGG. EEG. EMG. 
electro-oculogram, blood-flow data, phonocardiogram. respi- 
ration function and gonio.metric data). 

The Dann Co.. 2014 E. 46th Street. Cleveland. Ohio (44103). 
The Decker Corporation. Bola-Cynwyd. Pa. (19004) (caudal 
plethysmograph). 

The Edin Co.. Inc. 207 AAain Street. Worcester. AAass. (01608) 
(electrocardiographs, electroencephalogrophs}. 

The Garrett Corp.. 9851 Sepulveda Boulevard. Los Angeles. 
Calif, (sphygmomanometer). 

The Technkon Cardiograph Corp.. 215 East 149th Street. 
New York, N.Y. (cardiograph). 

Theodore M. Long, Engineering Specialties, 40 South Bridge 
Street. Somerville, N.J. (08876) (chronographs). 

UAA.A.. Inc, 376 Lafayette Street. New York. N.Y. (10003) 
(sphygmomanometers, thermocycle). 

University of Southern California, Human Centrifuge and En- 
vironmental Laboratories, 815 West 37th Street, Los Angeles, 
Calif. (90007) (telemetering). 

V. Mueller Co., 330 South Honore Street, Chicago, III. (med- 
ical and surgical supplies, including stethoscopes, sphygmo- 
manometers). 

W. A. Baum Co., Inc., New York, N.Y. (blood-pressure in- 
struments). 

W. L. Richards Co., 8500 Research Road, Austin, Tsx. (78758) 
(knee-ligament testing equipment for collateral ligament). 
Warren E. Collins, Inc., 555 Huntington Avenue, Boston, 
Mass. (021 15) (spirometers, metabolic equipment, treadmills}. 
Waters Corp., Electro-Medical Instrument Division, 402 First 
Avenue. N.W. Rochester, Minn. (55901) (oximeters,, cordio- 
tochometers, kymograph recording cameras). 

SENSORY TESTS 

American Optical Company, Buffalo, N.Y. ("sightscreener," 
Massachusetts Vision Test). 

Bausch and Lomb Optical Company, Rochester, N.Y. ("ortho- 
rater"). 

C. H. Stoelting Company, 424 l^lorth Homan, Chicago, III. 
(60624) (sensory test equipment). 

Industrial Acoustics Co., Inc., 341 Jackson Avenue, New York. 
N.Y. (lOOC "*) (audio equipment). 

Keystone View Company, Meodville, Pa. (16335) (Keystone 
telebinocular). 

Maico Audiometer. Minneapolis, Minn, (audiometer). 

National Safety Council, 425 North Michigan Avenue, Chi- 
cago. ill. (6061 1) (driver-education reaction timer). 

National Society for Prevention of Blindness, 1790 Broodway, 
New York, N.Y. (10019) (Snellen Chart), 

Sonotone Corporation. Elmsford, N.Y. (10523) (audiometer). 
Welch Allyn, Inc. Skoneateles, N.Y. (13152) (Massochusetts 
Vision Test). 

Williamson Development Co., Inc. 317 Main Street, West 
Concord, Mass. (01781) (dalorimeter for pain threshold). 



GUIDES FOR MEASUREMENT. STATISTICS. AND RESEARCH 
DESIGN 

Adrian, M.; Tipton, CAA; and Karpovich, P.V., H ec tr ojo wi o • 
m etry Monuol. Springfi's1d,M;:5s.: Springfield College (02709), 
1965. 

Ahman, J. S.; ond Giock.M.D., Evaluating Pupil Growth. Bos- 
ton: Allyn and ScKon, Inc, 1 959. 

Ahman, J. S.. et ol. Evaluating Ehwnentory School Piqnls. 

Boston: Allyn and Bocon, Inc, 1960. 

Aids h>r Physical Education. Aihlatics, and Rocraotion. Chi- 
cogo: The Athletic Institute, 805 Merchandise AAart (60654) 

Alexander, Corner, and Burke, A. J., How To Locate Edu- 
cational Information and Data. New York: Bureau of Publi- 
cations, Teachers College, Columbia University (10025), 1951. 
American Medical Association, 535 North Dearborn Street. 
Chicago, Hi. (60610) (pamphlets, Physical-Growth Record 
Form, etc.) 

American Physiological Society. H andbook of Physiology.Five 
sections: (a) neurophysiology (3 volumes); (b) circulation (3 
volumes); (c) resf :rotion (2 volumes); (d) adaptation to the 
environment (1 volume); (e) adipose rissue (1 volume). Balti- 
more: Williams and Wilkins Co. 

Ammons, R. B., Psychological Reports. Percepluol and Motor 
Sliilis. Louisville: Southern Universities Press (periodical, pub- 
lished four times per year). 

Barnes, F. P., Reseat ^ the Practitioner in Education. 

Washington, D.C.: National Education Association (20036), 
1964. 

Barr, .. S.; Davis, R. A.; and Johnson, P. O., Educational Re- 
search and Appraisal. Chicago: J. B. Lippincott Co., 1953. 
Barrow, Harold M., and McGee, Rosemary, A P ractical Ap- 
proach to Measurement in Physical Education. Philadelphia: 
Lea and Febiger, 1964. 

Bayer, L. M., and Bayley, N., G rowth Diognosis. CF.icago: 
University of Chicago Press, 1959. (selected methods of in- 
terpreting and predicting physical developme.nt from one to 
eighteen}. 

Bean, Kenneth L., Construction of Educational and Personnef 
Tests. New York: McGraw-Hill Book Co., 1 953. 

Blommers, Paul, and Lindquist, E. F., El efnwritGr y Stati s tical 
Methods. Boston: Houghton Mifflin Company, 1 960. 

Sorko, Harold, Computer Applications in the Behavioral Sd- 
ences. Englewood Cliffs, N.J.: Prentice-Hall, Inc., 1962. 
Carlson, C. R., et al.. An Educational Stati s tics Primer. Madi- 
son: Dembor Publications, Inc., 1956. 

Clarke, H. H., Application of Measurement to Heohh ond 
Physical Education. Englewood Clifh, N.J.: Prentice-Hall, Inc., 
1959. 

.Coble-Tension Strength Tesh. Springfield, Mass.; 

Stuart E. Murphy, 1953. 

Clarke, H. H., and Clarke, D. H., Developmental and Adap- 
ted Physical Education. Englewood Cliffs, N.J.: Prentice-Hall, 
Inc, 1963. 

Cochran, William G., Sompling Techniques. New York: John 
Wiley and Sons, Inc., 1953. 

Cochran,. W. G., and Cox, G. M., Experimental Design. New 
York: John Wiley and Sons, inc., 1957. 

Consolazio, C. F.; Johnson, R. E.; and Pecora, L. J., Physioio- 
gkol Measur e ments of Msrabelic Function s in Man. New 
York: McGraw-Hill Book Co., 1963. 

Cooley, William W., and Lohnes, Paul R., Multivariate Pro- 
cedures for the Behaviorrl Sciences. New York: John Wiley 
and Sons, Inc., 1962. 

Cooperative Study of Secondary School Stondords, Evoluo- 
tive Criterio. Wa'shington, D.C.: National Education Associ- 
ation (20036), 1950. 
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Cronboct^ Lee L. EstaawO i S of PSy Jiolo^cal Testing. New 
York- Horper and Brothers^ 1960. 

Cureton. I. K., Pliyskal Fitness Approisol and Guidance. Si. 

Louii: C. V. Mosby Co., 1 948.. 

Physical Fitness WorhbooL St. Louis: C. V. 

Mosby Co., 1 947- 

Cureton, T. K., et ol. The Physicoi Fitness of Champion Ath- 
letes. Urbona, III.: University of Illinois Press, 1951 . 

Davis, Frederick 8 ., Educational Me osuf sments and Their hv- 
terpretotion. Belmont, Calif.: Wadsworth Publishing Co., 1 964. 
Dixon, W. J., and Massey, Frank, Jr., Introduction to Statisti- 
cal Analysis. New York: McGrcw-Hill Book Co., 1 957. 

Downie, N. M., and Heath, R. W., Bosk Statktkal . Met h o ds . 
New York: Harper and Brothers, 1959. 

Ebel, Robert L., Me as u r ing E dMCsHon el Achievem e nt. Engle- 
wood Cliffs, N.J.: Prentice-Hall, Inc., 1965. 

Edwards, A. L., Experimental Design in Psychological Resoorch. 
New York: Rinehart and Co., Inc., 1 964. 

. Statistical Anolysis. New York: Rinehart and 

Co., Inc, 1 958. 

, Statistical Methods for the Behavioral Sd- 

ences. New York: Rinehart and Cc., 1963. 

Ferguson, George A., Statistical Analysis in Psychology and 
Education. New York: McGraw-Hill Book Co., 1 959. 

Fisher, R. A., and Yates, F., Stot is tk o l Tables for Biology, Ag- 
riculture, ond Medical Research. London: Oliver and Boyd, 
1953. 

Fleishman, Edwin A., The Structure and Measurement of Phy- 
sical Fitness. Englewood Cliffs, N.J.: Prentice-Hall, Inc., 1964. 
Gage, N. L., (editor). Handbook of Research in Teaching. Chi- 
cago: Rend McNally and Co., 1963. 

Garrett, H. E., Sto Ks tics in Psychology and Education. New 

York: David McKay Co., 1958. 

Garvin, E. L., Bibliography on High Speed Photography. 

Rochester, N.Y.: Eastman Kodak Co., 1 960. 

Good C. V., and Scates, D. E., Methods of Resoorch. New 
York: Appleton-Century-Crofts, Inc., 1954. 

Greulich, W. W., and Pyle, S. 1., IMiographk Atlas of Skele- 
tal Development of the Hand and Wrist. Stanford, Calif: 
Stanford University Press, 1 959. 

Guide to Sdentifk Instruments. Washington, D.C.: American 
Association for the Advancement of Science, 1515 Massa- 
chusetts Avenue, N.W. (20005). 

Guilford, J. P., Fundomental S t a t istk s in Psychology and Edu- 
cation. New York: McGraw-Hill Book Co., Inc., 1965. 

Harris, Chester W., (editor). Problems in Meosuring Chonge. 
Madison: University of Wisconsin Press, 1963. 

Hays, W. L., Stati s t for Psychologists. Chicago: Holt, Rine- 
hart, and Winston, 1963. 

Heobh, Physkol Education, and Recreation Mkrocords. Eu- 
gene, Ore.: School of Health, Physical Education, and Recre- 
otion. University of Oregon (97403) (Fall Bulletin and Spring 
Supplement). 

Holzinger, Karl J., Stotistkol Tables for Students in Educa- 
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laboratory supplies). 
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APPENDIX 0 

GLOSSARY 



A.A.U.: Amot«ur Athletic Union. 

AcomMo: Focilities ore conveniently ovoiloblo lo those for whom they were 
designed to occommodote. 

AcMMlici: The science of heard sound, including its production, Ironsmission, 
and effects, the quolities of o room ihot hove lo do with how cleorly sounds 
con be heard or Ironsmitted in it. 

Adopted Adivittet; Those physical education and recreation events which hove 
been adjusted to lit the needs, interests, ond copobilities of the physicolly 
ond/or mentally handicopped. 

Adhesive: A substonce thot couses bodies to odhere to eoch other. 

After imege: A visuol response thot occurs offer the stimulus co using it hos 
ceosed. 

Aggrefole: Any hard moterkil (usually send ond rocl^for mixing in gradcoied 
frogments with a cementing material to form concrete, plaster, or the i^be. 

Aging; Those processes thot significantly reduce mobility to perform either phy- 
sical or mentol tosb, but are not occounted for in other categories. 

Aims: Remote goots which guide one's thoughts ond octions. 

Amfcipisfit; This implies walking or moving obout. It describes the patient not 
confined to a bed ond who cun propel himself. 

Andllery Areas: Specialized service areas related to physicol educotion oct- 
ivity spaces, including showers, lockers, toweling rooms, equipment stor- 
oge ond supply rooms, and offices. 

Angle of Refledion: The ongle between the reflected roy and the normal or 
perpendicular to the point of reflection. 

Angle of Refrochon: The ongle between the refrocted roy ond the normal or 
perpendicular drawn to the point of refrodion. 

AppordiM: A device designed to contribute to physical development by pro- 
viding opportunities for dimbing, swinging, balancing, and performing gym* 
nostk stunts. 

Applied SludenI Repvinlien; The tolol undergroduote enrollment plus 30 per- 
cent of the groduate enrollment of on Institution. 

Approitol Survey: A method of evoluating the existing community recreation 
Of school resources, program, ond services in occordonce with some estob- 
lished standards or criterio. 

Apren: The foreport of o proscenium stoge thot projects in front of the mom 
Curtain; that port of the stoge neorest the oudience. 

Aqualfci: Sports performed in or upon the water. 

Arena; A structure to provide moss seoting of spectotors oround on octivity 
area. Used for proctice in intercollegiote sports, for intercollegiote com- 
petition, commencement exercises, demCnstrotions, ond the like. 

Arena S t oging: Circulor performirtg area with oudience seoted orour>d the 
periphery. Sometimes collea "theotre in the round.* 

A i phel h A brown or block solid bituminous substance obtained lorgely as o 
residue from certain petroleums and which is insoluble in It is used 

in points and vo^nishes, ond for poving, roofing, ond, in combinotion with 
other moteriols, for floor tile. 

Athlete: Field: A speciolized type of outdoor recreotion oreo intended primor* 
ily for highly orgonized sports, such os football, trock, and baseboll. Per- 
monent seating focilities ore usually provided ond the oreo is often en- 
closed by a fence or wall. Athletic fields equipped with permanent seot* 
ing facilities ore referred to os stodiums. 

Alhletks; Sports octivities bosed on organized comp^ Stion, requiring o set 
of rules ond ocode of ethics, o high degree of skill, conditioning, ond troin- 
•ng. Exomples of othletic contests ore college footboil games, high-school 
basketball gomes, Amoteur Athletic Union trock-ond-field meets, ond intrd- 
community softball games. 

AHrectivefiess: Aesthetically appealing; beoutiful in terms of intended purpose. 

AunKory: An odditionol, supplementory focility used to supplement ;he moin 
focility. 

ieNea: A strip of wood put over o seor/i between boards as a fostening or cov* 
ering. 

Ream: Several near ly-parol lei roys of light; o long, thick piece of wood, metol, 
or stone used to support the roof of o building. 

ievefed; Sloping part of the surfoce; to slope at an angle. 

I B iidieg Glere; Glare which is so intense thot for on oppreciobie period of 
time rto object can be seen. 

irighNiett lelMice: Specified limitations of brightness differences ond bright* 
ness rolios within the visual fields which, if obssrved, will contribute toward 
visual comfort and good visual performance. 



Irightnesf Centmt: The relotionship between the brightness of on object ond 
its Immediate bockgrourHl. 

IrigMness Retie: The rotio of two brightrtesses in the field of view. 

Irifie: A common coolant mode from soh. 

RrlHsh Tfiermel Unit: The quantity of heat (252 colories} required to roise the 
temperature of one pound of water one degree Fohrenheit at or near 
its point of maximum density (62* to 63*]. 

•viyieed: An upright partition seporotirtg two ports in protection ogoinst fire 
or leokoge, os o woll or embankment holding bock eorth, fire, or water. 

Cege AHendent (equipment mon}: Employee whose duties involve the issuonce, 
core, ond retrievol of apparel. 

Ceiidiepewer; The luminous intensity or illuminating copacity of o storKkird 
carxile, os of o lomp meosuied in condles. 

Cesang: The od or process of encosing o frame, os of o window or o door 

C etwHc A rrarrow footwolk olor>g or oround o rigid structure, roised obove 
the floor or ground level to permit occess to overheod installotions. 

CouMnng: Filling in the seams or crocks witn o filler. 

Choir Reil: An vnctrcling bond on the wulls oround the room at choir height 
to protect walls from domoge by choirs contocting them. 

Qwmler: The surface formed by acting away the angle formed by two foces 
of timber, stone, or metol; to furrow; to chonnel; to flute; to bevel. 

Chlorinole: To combine chlorine with water for purificotion. 

Crevit ireeber: A device that outomotkolly interrupts the flow of on electric 
Current. 

Grculolion Areo: All space in the building other thon octivity, oncillory, ond 
permonent-seoting oreos. 

CKmede Ceniro!: A term used to include the control of heating, ventiloting, 
ond oir<onditioning. 

Community: The community is o smoll city or o section of o lorger city, pri- 
marily o residentiol oreo usually composing three to five neighborhoods, 
representing the service oreo of o secondary school ond contoining o bus- 
iness center. The people ore held together by psychologtcol, soctologicol, 
end economic bonds ond moy oct together consciously or unconsciously 
in their chief concerns of life. The community creates, os o result of its 
common interests, certoin institutions of legol, protetiive, educotionol, eco- 
nomic, recreation, ond religious choroder. 

Competition: Activity involving rivolry in o contest or gome in which one per- 
son or group tries to gotn odvontoge over the otSer person or group. 

Complemontory Colors: A poir of controsting colors which, when mixed in pro- 
per proportion, give o neutrol color or groy. 

Compressor: A machine for putting gases under pressure; used to extroct 
heol from goses so os to lower the temperoture of o coolont in the process 
of making ice. 

Conoostion: Authority, gronted under contract with mutuolly-occeptoble provi- 
sion: by oil porties concerned, given by recreotion deportments to opero- 
tors permitting them to piovide services ond/or to sell commodities to 
patrons of recreation oreos ond facilities. 

CondemnoNon: To poss on adverse judgment on; to condemn privote prop- 
erty for pubiic use; Vhe processes by which government exercises its rights 
of eminent domoin. 

Cundensur: Thot which condenses, corKentrotes, or compresses. 

Cofiduit: A tube or trough for receiving ond protecting electric wires or cobles, 
or for ronveysng water. 

Can vector: A medium of convection, the tronsmtssion of hoot or electricity 
by the moss movement of the hooted or electrified particles, such os oir, 
gas, or liquid currents. 

Coolonh A liquid such os brine, ethylene glycol, or methoicne okohol, which 
circulotes in pipes to freeze water in ice orenos. 

Ce-RocreoHon: Activities engaged in jointly by both sexes, such os dances, 
mixed choruses, ond hiking. 

Corredhre Therapy; In physical medicine, a medically-supervised program of 
physical exercise ond octivities for the purpose of improving or mointoiniog 
the heolth of the pot'ient through individuol ond group porticipotion: spec!* 
licolly, techniques which hove been designed to conserve and increase 
neuromuscular strength ond skill, to re-estoblish and improve ambulation, 
to Improve hqbits of personol heolth, and to promote reloxotion by od- 
justment to physical and mentol stresses. 
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i<cr»<Hn: Adiviti«$ which providt opporlunity lor prociuClion, form* 
otion^ originotion^ moking now things, or r*mod«ling old things; on outlet 
for mon*s creotive urge. Arts ond crofts, donee, dromo. ond music ore ex* 
omples of creotive recreotion. 

Creeeied Field: A curved field with the summit, or highest point {crown}, ot 
the middle, running lengthwise. (A fcx>tbQll field is crowned for the pur- 
pose of droinoge.) 

Cerling: An ice sport in which 40-pound gronite rocks ore slid olong o speci- 
olly-prepored ice lone ot forgets obout l20 feet oport. 

D.G.W.S.: Division for Girls* ond Women's Sports of the Americon Associotion 
for Heolth. Physicol Educotion. ond Recreotion {NEA}. 

Dede: A term opplied to the lower portion of wolls when decoroted seporotely. 

Desker leords: Hrm wooden boords obout 4 inches high which surround the 
tee surfoce for the sport of hockey. 

Doy Cemping: A group experience in the noturol environment under troined 
leodership. requiring thot the compers be obsenl from home only during 
doylight hours. 

D ecenirolged: Focilities removed in locotion from the control octivity core. 
Scattered over the compus ot strotegic points for easy occess to students. 

Decibel: The unit for meosuring the relative loudness of sounds {os compered 
with the loudness of o sound thot con just be heard by the eor). 

Deck A plotform or floor, like o ship's deck or o swimming-pool deck. 

Diiebilitief of Inceordinotion: Foulty c<x>rdinotion or polsy from broin. spinal, 
or peripherol nerve injury. 

Discomfort Glore: Glore which produces discomfort; it does not necessorily in- 
terfere with visuol performonce or visibility. 

District: A lorge geogrophicol plonning unit of o lorge city, comprising o num- 
ber of communities. 

Driver ond TroHk-Sofely Edooolion: Leornirg experiences provided by the 
school for the purpose of ossisting students to become good troffic citizens 
ond to operote motor vehicles efficiently ond sofely. 

Driving Simtdolor: A teoching technique utilizing both films ond electromechon- 
icol devices designed to simulote the driver's comportment of the outomo- 
bile. to help students develop proper judgment, behoviorol responses, ond 
monipulotive skills. 

Dtfol-Conlrel Cer: A cor equipped with on extro foot broke for the instructor 
(for outomotic tronsmissions). ond on extro clutch ond broke pedol (for con- 
ventioncl tronsmissions). 

Easement: A right or privilege that o person moy hove on onother s lond. 
os the right-cf-woy, 

Eoves:The lower port of o roof projecting beyond the face of the wall. 

Bedrolysis: Chemicol decomposition by the oction of electric current; olso. 
subjection to this process. 

Elevation: A geometricol projection on o plone perpendiculor to the horizor.; 
on elevoted ploce; the distance obove or below the zero level or ground 
level. 

Eminent Domoin: The tegol right of federol. state, ond locol governments 
to take ony property required for public purpose. The right implies thot 
the lond must be token by due process of low ond thot the owner from 
whom the lond is token receives reosonoble compensotion. 

EKiitckeon: A shield or plote. os oround Q keyhole. 

bdnide: To thrust out; to push out or force out; expel; to stick out; protrude; 
project. 

Facade: The face or elevotion of o building. 

FbciliHef: Areos. structures, ond fixtures essentiol to occommodote the pro- 
grom. 

Fascia: A wooden or stone bond between moldings. 

Fenetlralion: Windows ond oil other sources and meons of control of noturol 
light. 

Field HeiMe: A buildinq used for conducting field octivities under cover. The 
building moy olso be used for conducting physicol education octivities during 
inclement weother. 

Fned Tammg iediat. Wheel le Wheel: The trocking of the coster wheels ond 
lorge wheels of a wheelchair when pivoting on o spot. 

FtONire: Something firmly ottoched..os o port or on oppendoge. such os o 
light fixture; equipment offixed to the surfoce of o building in such o .nonner 
thot its removol would defoce or mor the surfoce. (Legolly. it is the pro- 
perty of the building.) 

Fleihtrf: Sheets of metal or other moteriol used to waterproof joints ond 
oogss. especiolly of o roof. 

FMi: Unbroken or even in surfoce. on o level with the odjocent surfoces; 
^ hoving no indentation. 

haNiif:The vertkoi chonntling on the shaft of o column. 



fwmkmnmiwz The illuminotion'of o point on o surfoce which Is one foot from ond 
perpendiculor to o uniform point source of one condeto (condle); o lighting 
term used to denote quontity. 

Fcedofiiheri: A unit of brightness of o surfoce or of o light source. One foot- 
lomLert equols one lumen per squore loot. Gsndelos (condles) per squore 
inch is on optionol term for o unit of brightness of o light source. One con- 
delo (candle) per squore inch equols 452 footlomberts. 

Foet-Feund: A unit of energy equol to the omount of energy required to roise 
o weight of one pound o distonce of one foot. 

Fulcrum: The support or point of support on which o lever rototes. 

Fuller*! Earth: A cloy-like eorthy substonce used os o filter medium. 

Furring: The leveling of o floor, wull. or ceiling, or the erecting of oir spoces 
with thin strips of wood or metal before odding boards or ploster; the pet 
of trimming or lining. 

GoNory: A communkoting possoge or wide corridor for pictures ond statues; 
upper story for seots. 

Gloie: Any impervious moteriol-produced by fire— used to cover the body 
of o tile to prevent obsorption of liquids ond goses. to resist obroston ond 
impact, or to give o more pleosing oppeoronce. 

Glozad Tile: A hord. dense tile thot has been.gbzed to prevent obsorption. 

to increase its beouty. or to improve ease of cleoning. 

Grodionf: The grode or rote of oscent or descent; o rote of increose or de- 
creose of o vorioble magnitude, or the curve thot represents it. 

Grid: A fromework of porollel bors; o groting. A network of pipes beneoth 
the surfoce of the ice through which the coolont is circulated. 

Gutter: A trough or chonnel olong or under the eoves of o roof to corry 
off roinwoter; olso oround the upper edge of o swimming pool. 

Gymnosium: A building or port of o building devoted primarily to group 
octivities such os bosketboll. gymnostics. volleyboll. ond doncing. It is equip- 
ped with gymnostic opporotus. o court oreo for ploying othletic ond gome 
octivities. dressing-room focilities. ond seating for spectators. 

Halfway House: A.temporory home or club-like building for people who hove 
been released from the hospital, but who ore not reody to be totally re- 
turned to society. The house provides contoct with other persons focing simi- 
lor problems of reodjustment to the community. 

Hondkopped: A person who has less then normol optitude ond/or obiiity for 
performing the ordinory tasks of life or of o porticulor vocotion or ovoco- 
tion. The usuol reference is to o person physkolly hondkopped. i.e.. who 
hos o specific onotomkol or physiologkol deficiency (e.g.. poor vision, hear- 
ing). but it may olso opply to the mentally defkient. molodjusted. or retard- 
ed person. 

HoimI Foge: Method for mon*iol operotion of the moin curtoin of o stage, 
os opposed to mechonized methods. The operotor monipulotes lines sup- 
porting the curtoin for the purpose of opening ond closing, either troversely 
or by flying. 

Heoder: A wooden beam ploced between two long beams with the ends of 
the short beoms resting ogoinst it. A main pipe tVom which many smoller 
pipes eminote ond return in the process of circuloting o coolant. 

Heolth: A state of optimal physkol. mentol. ond sociol well-being, ond not 
merely the obsence of diseose or infirmity. 

H ealth Coordinotor: Stoff member who devotes time ond efforts to fostering 
ond focilitoting o cooperotive working relotionship omong vorkus staff 
members concerned with health educotion. 

Hedth-lnslrudtan Uborolery: A combinotion conventionol clossroom ond sci- 
ence luborotory with speciol provisions for demon strotions. disploys. ond 
exhibits reloted to health educotion. 

Heolth Servket: Those service! which ore designed for heolth opprolsol. 
heolth protection, follow-up. ond the promotion of optimal health for students 
ond school personnel. 

Heolth Suite: Room or combination of rooms providing focilities for staff emer- 
gency coses, health opproisols. screening tests, ond 'solotion. ond with oddi- 
tionol toilets ond waiting rooms. 

Heaving: The upheovol of o portion of ice surfoce in on orenu. 

Hobby: An engrossing octivity to vfhich one frequently reverts ond to whkh 
he gives his free time, such os stomp collecting, knitting, ond gordening. 
Hose .libb: A foucet with the nozzle bent downward ond threoded for hose 
connections. 

Housing Complex: A residence focility for students. Sexes moy be In s^riGrote 
buildings or living in different sections of the some building. 

Humidify: Moisture content of the oir expressed in percent of maximum. 
Hydroslolic Thol brand of physics whkh relotes to the pressure ond equili- 
brium of liquids; the principles of stotks opplied to liquids. 
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HI mnd H«n^cny^; A collective lean ihot iindudes all those classifications, 
by authorities, of persons suffering from disease or disobility. 

Indoor Cooler: A building, such as a school, church, oi community center. 
%diich has the focilities needed to carry on recreation activities. 

Influent: Flowing in; that vihith flows In. 

Inlegrafien: Functional interrelationship; the process of malung whole. 

InlerpretaHve: Explanotory; a conception of art. writing, program, structure, 
or concept; use lo Interpret. 

Iselofton: Placed and constructed to eliminate incompatible interferer^ces. 

belefion Room: Area within the health suite providing for separation of one 
III student from another lo provide quiet and/or to protect others. 

Jam: A side post of a doorway, window frame, fireplace, etc. 

Joint: A place or port where two things or ports are joined together. 

Leisure: To be permitted; a bulk of lime; a state of freedom; a minimum of 
obligation; a physiological and emotional necessity; identified by "when* 
rather than "how." 

license: A formal permission to do something; a document indicating certain 
permission; freedom to deviate from strict conduct, rule, or practices; gen* 
erally may be permitted by common consent. 

Linlel: The horizcnlol timber or stone that spans an opening, os over doors 
or windows. 

Louver: An aperture or frame with louver boards fitted in a slatted panel 
for ventilation. 

LumenzA unit of output of light source or of a luminaire. 

Luminoire: Lighting unit, including Iwmps. 

Merino: A water dock or basin providing secure moorings for watercraft. 

Moster Plon: A longterm guide for the systematic and orderly selection and 
development of facilities and services over a given period of time. It might 
be composed of such elements as goals, organization structure, activity 
program, areas, facilities, personnel, and financial support. 

Milieu: The total environment and surroundings within which an activity takes 
place. Milieu is frequently used as a synonym for environment. 

Mobile Loborolory Unit: A driver<educoticn classroom-laboratory on wheels 
to occommodote several locotions. 

ModolHy: A method of application, or the employment of any therapeutic 
agent; limited usually to physical agents. 

Module: A standard or unit of measurement; the length of some port used 
to determine the proportions of a building. 

Monilor: An instrument used for monitoring; a warning; a reminder; a test 
tor intensity of quolity. 

Monolithic: Massively solid; smgle and uniform. 

Mud Crodc A ceramic accessory placed in a drain at an entrance to prevent 
tracking mud into the building. 

Mullion: A slender, vertical dividing bar between the lights of windows, 
screens, etc. 

MulHpleCor Driving Xonge: An area in an off-street location where a number 
of cars are used simultoneously for laboratory instruction under the super- 
vision of one or more instructors. 

Multiple-LSe Areas and Fodlilies: Physical features designed and constructed 
to meet the space and facility requirements of several types of recreotion 
activities. A gymnosium is an example of a multi-use focility -designed to 
serve more than one purpose. 

N.C.A.A.: Nationol Collegiote Athletic Assocation. 

Nelolc :um:An indoor oquatic facility. 

•Negligence: Failing to act with reosonoble care or piudent judgment undur 
the circumstances involved. 

Net Usoble Areo: All of the octivity area and ancillary area in evidence. 

Nonombulatory Ditebililiet: Impairments that, regardless of cause or manifes' 
totion. for all procticol purposes confine individuals to wheelchairs or beds. 

Nenelip: Having the tread so constructed as to reduce sledding or slipping. 

Nonelip Tile: Incorporates certain admixtures such as abrasive granules in the 
body or in the surface of the file. 

Noting: The proieding edge of a step; that port of the treod which extends 
beyond the riser; a stair nosing. 

Nuieonce: An ongoing and continuing coruJition which is ininri^us to health, 
is indecent or offensive to the senses, or is an obstruction to free use 
of property so os essentially to interfere with the comfortable er.joyment 
of life and property. 

ObjeCtivet: Short-range and reolizoble gools; goals which are more attainable 
than remote aims, but less attainable than immediote outcomes; ottainable 
goals which guide one's thoughts ond odions. 

Ofl-Comput: Focilities removed from ii^/rmal campus boundones. usually re- 
quiring motor transportation to and from the facility area. 



fhi Cunyui: focilities located within fiormal campus boundaries and eosily aC' 
cessible la resident students. 

Opaque: Docs not Ironsmit light. s;>bstances whKh will not allow light lo pass 
through. 

Open Spece: A relatively underdeveloped areo provided within or near ur- 
ban development lo minimize feelings of congested living. 

Orgenic:Of or pertaining to on organ or o system of ergons. 

Orgenism: An Individual constituted to carry on the activities of life by means 
of organs seporote m function but mutually dependent, any ihighly-complex 
thing or structure with ports so integrated that their relation to one another 
Is governed by their relation to the whole. 

Orienlolion:The diredionol placement of a focility— establishing position. 

Outdoor Centor: An area designed to provide the space and focilities needed 
to carry on outdoor-recreation activities. 

Outdoor Education: A learning process-making piece urnler leadership in na- 
tural surroundings— in which the participants utilize the out-of-doors os a lab- 
oratory for learning outdoor skills ond appreciations. 

Outdoor Recreation: This term normally refers to recreation activities taking 
ploce in the natural environment; nature and outing activities. 

Outdoor Tbootor: A recreation focility designed to meet the needs for a suit- 
able ploce to hold outdoor plays, pageants, concerts, and meetings. Out- 
door theaters vary m size from those locoted on a playground to the large 
community-type focilities. and ore constructed in a natural setting, conform- 
ing to the characteristics of the area. Grassy slopes, sodded terraces, ce- 
ment steps of terraces, or permanent or portable benches serve as sects 
for the spectators. 

Outrigger: Any temporary support extending out from the main structure. 

florlc An area permanently dedicated to recreotion use and generally char- 
acterized by its natural, historic, and landscape features. It is used for both 
passive and active forms of recreation and moy be designed to serve the 
residents of a neighborhood, community, state, region, or nation. 

Park Districl: A subdivision of state government exercising within its jurisdiction 
the authority of o municipality. It rrxiy operate and maintain parks, recrea- 
tion programs, police forces, airports, and other such facilities and pro- 
grams as may be designated in the act establishing the district. 

Porkway: Essentially an elongated park with a road running through it, the use 
of which IS restricted to pleasure traffic. The parkway often serves to con- 
nect large units in a pork system and is rarely found except in large cities. 

PorNdpOfih This term is generally used in reference to a person, other than 
an employee of the sponsoring agency, who is taking part in an activity or 
event. 

pqok La id: Maximum numerical count of participants at a given period of 
time. 

Rubbling: The process of surfacing ice for curling by sprinkling droplets of 
worm or hot water from a connister and special nozzle. 

Pieripheral Reid: That portion of the visual field which falls outside the cen- 
tral visual field. 

Periphurol Vision: Peripheral vision is vision outside the central visual field. 

Pormeoble: That which con be permeated; open to passage, or penetration, 
especially by fluids. 

Porsfstonce off Vision: Vision persisting after the exciting vision stimulus has 
been removed. 

Physkol EducoHon: Physical education is the science of and ^ nf movement, 
using oil types of sports and physical activities for the foi. *ing specific 
purposes: to develop and maintain physicol efficiency; to de ^op useful 
knowledge ond physical skills; to teach students to ad in soc«> 'y useijl 
ways; and to develop skills which may be used for physical te 'oation. 

Pilostor: A redangular feature in the shape of a pillar, but projectir>g only 
one-sixth of its breadth from a wall. 

Kn Roil: A rail on which pins are attached vertically, to which lines support- 
ing Overhead staging equipment are fastened. 

PItle (sfeip): The field of play or area on which a fencing bout is conducted. 

Honning: The development of an organized procedure. irKluding the seledion 
of goals and objedives and the tools of odion necessory to achieve them. 

PlotHc Liner: A large sheet of plastic to retain water to be frozen in the build- 
ing of a natural-ice surface. 

Plolffornn: A surfoce which is generally horizontal, flat, and raised; or a phil- 
osophical basis for a program of action. 

Phnr: The willful and spontaneous natural expression of people which pervades 
many of the recreation activities of children and aduhs. 

Moyground: Thu playground is the basic recreation area in a residential neigh- 
borhood, providing a variety of recreation adivitits for people off all ages, 
primarily children off 6 to 14. 
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Utzmi A smoU londscep^d o«#o far#ly motc iSon c block mn sa« ond oll«n 
comisitfig of o lrr 9 A^ Of circk ol o stroot i^or^KtiQo. 

Sloovos: pgNA* MistoUod Ot grovnd lovtl Of wbcK 

I'ocoivoi posH la IocaIHoIo vorioui od«vi^^ 
fVioripfa A 9«ndmg f w)id lor fh* plonn^tg, conttructaon. wso« Of mo<nto«K<co 
of o locitily in evcordonce wilh its intofidod pvrpost; o fulo of CMdoCt; 
o fundomonloi on irilolicClvoi concopl. o gv:de lo fSv f ^uiromenH ond 
obSigottons of f igni conovd. 

FroSosttsos!: A iroinod. ^voUfiod person who moVos Kis liirAng domg largfV 
wbirb caCs lof spocioi proporotion. fjgorout !:o<nin 9 « the 0 |^ 1 jcation of 
saon*i(ic prtnapks. ond abiding by o code of etfiicv 
rtopruify Fondiont: Those services performed by o mumc^lify. sAedl. 
county, or other govorxaiTient unit lor Ihe spec^v bonetit of Ihe anhobitants 
of AgI unit an controsi !o o benefit of l^e generot piblk: or v4iidt may be 
conducted m competition with private er Jerprise. 

^eiceoirm Stofanf: BoMci-m o^eo for performing. vilK ortbed opening on 
viewing side fproscenium arth). Iiie oudience as lacing the opening or sloge. 
rrudent: Fracoution. otten!ivecess. ond good judgment opplied to odion of 
condud. copobie of exercising sound judgment m procticol motters. 
Faycbe^hyekol igeipmenf: loboroto'y '*estmg devKes used lo andicole o vor 
aety of obiiiies reloted lo visual ocuity. field of vision, distonce judgment 
ond depth perc^ion. color visioo^ night vision, glare vision, glore re^ 
cover y, irefxtion lime, ond sleodtness of bond. 

Bcbbet: A groove or cut mode an Ibe edge of o boord or other moteriol in 
such a way ihot onother piece rnoy be fitted an lo form a ooint. 
iampe: Becouse Ihe term Vomp* bos u imyititvde of meonings and uses, its 
use an this text is clearly defined os ron>ps with grodirnts (or romps with 
slopes) ihot devaote from whot would otherwise be considered Ihe normal 
levcL An exterior romp, os distinguished from o *wo1l(,* wuuld be considered 
an oppendoge lo o building icoding to o level obove or below existing 
g«^cund levef. As sudi. o romp sholl mee* certoin requirements similar 
lo those imposed upon stoirs. 

Roy: A single line of lighl coming from o !umtnous poim. 
ieeder SMien: Amount of spoce needed per person in o Ibrory. 
iecMliefi Areet: iond ond water spoce set oside lor recreotion usoge. sudK 
os porls. ploy grounds, lobes, ond reservoirs, 
ftecreolieii CefSMsrdsi: Recreotion services ond locilities suCh os donee boHs. 
bowimg lones. theoters. omusemenl porbs. ond cornivols operoted pr«mon 1 y 
lor profit ond provided by business enterprises, 
tecreelien rwaS^mmi Buildings ond other phystcol leotures ond provisions. 
Such os Swimming pools, community ^recr cot ion centers, slodiums. ond oi4- 
door Iheoters designed ond constructed lor recreotion use. 

Rocreolien JRosevm: An oreo or lodlity for preserving ond exdiibiing recreo- 
lion objects ond ortlfocts. 

Recreet i eiy Friuete: A recreotiori orogrom ond/or recreotion services esfoblisK- 
ed under the ouspices of on ogency or orgoni^ot'Km which as supported 
by other fhon govemmentol furds. Privote ogencies usually serve o porti- 
color constituency ono often limit their services lo o given oreo of a city 
ond lo those invited by the ogency. Recreotion as often a technique rother 
thon ihe primary purpose in privote ogencies. 

RMOOlieiw FeHic: A program of recreotion provided by the corperote body 
persons residing in ony one of the severe! types of governmenlcl units 
hoving Ine power of loco) seX-governmeni X is linonced primorily by lox* 
otion ond includes the es:oolisbmenl. operolioo, conduct^ control, ond moin- 
tenonce of programs, services, oreos. ond fo^Jliiies. 

RageeHen, IberepeuNc: Ihe mediool opplkotion of cn ooivity, voluntarily en* 
goged in by the potient during the period of Ireotn^ent or convoleKence. 
Ihot IS enjoyoble ond personolly sotisfymg to him. even though his por 
ticipotion in it *s structured to odueve o predicted result beyond person' 
ol sotisfoction. 

Radeuaiepmeiit: An oddUionoi developing process. 

Reie^taoee (Rallectien Foder): Ihe percent of li^t lolling on a surfoce whiCh 
is reflected by ihot surfoce. 

ReReded Glore: Glore resuilang from specular reflecfions of high brig^ness 
in polished or glossy sufloces in the field of view, ft Is usuoHy ossocioted 
with reflections from witHm o vasuol tosh or from orvos m close proxenity 
lo the region being \4ewed. 

Reiedien FbderiThe percentoge or li^l reflected by r> given surfoce. 
Rafrigaronli: Any of the various liquids tho! vopor.ze ot o low lemperoture. 
used in mechonicol refrigerotion. A 90 s suCh 0 $ ommonio or FreOii 22. 
which is compressed in the process of mobng ice lor Kt orenos. 



RagSderf Gooaptog; A sustoined group Sving ei^rience ir the noturof en^ 
vkpnmeni uiader Iroined leodcrship. \\ which Ihe surroundings conlrituie 
Ihrough pfogrom oUivBies lo the cmotionol. physical, ond sociof growth 
of Ihe individuoL 

Reiifienfy; Ability to bounce bock or spring bock into shopt or posilton tdier 
being pressed cr stretched; elastic. 

Rbcedoh A rest^or lor regulotirg o c*«rreni by moons cS vorioble restslonce 

link: A locilily designed lor skoting or curling. 

RSterrlhe vorticol distonce (ond pieces; between the steps m a stoirwoy 

Soiaty Cdoeeltoo: Ihe process. Ihrovgf) education, of bridging Ihe gop between 
scientif^ knowledge ^ sofety ond its opplicolion by people in doily living. 

5ttrtt* ronying An orgenized comping progrom conducted by o schoed os 
or. integral pod of ll^ regkior sdicol progrom or>d emphosizing outdoor 
coucotion. 

*fcgaadMig: Technique of observotkA ond testing used lo detect obvious de* 
vfOtions from normol. or loilure lo meet minimum slondords. 

Scubo On. 09 : Diving with seK*.ontoined u.>derwoler breoihing ppporotus ||oir 
lonk),. 

SemiomMolery DiMMilSes: In^irments Ihot couse individuols to u'oUc with 
dilficufty or insecurity. Individuols using broces or crutches, ompotees. or- 
iKrit'ics^ spostics. ond those w5th pu 1 mor>ory and cordioc ills moy be semi- 
ombdotory. 

Service Areoa: Areos used primarily for the heolth. safety, comfort. oikI con- 
venience of Ihe poiiicipants^ such 01 Iwlels. showers, ond locker rooms^ 

Sorvioe t ml ding: A slrudinc affording Ihe focilHies necessory lo occommo' 
dote the people using such o recreotion lociiHy os o 90 X course, swimming 
pool, or ace-sko*ing rink. Il may conloin dressmg rooms. loCktrs. toilets, 
shower rooms, check and storage rooms, a lobby or lounge, and a reooir 
^op. Also, the term is used in reference to buildings whiCh fociiilate 
operotlon ond iroinlerKince of the recreotion system, such os greenhouses, 
storoge buildings, and goroges. 

^laothini: Ihe inner covering of beards or woterproof moteriol on the roof 
or outside woil of o freme house. 

Shae h A lor^e of ke 14’ x 138’ on which the sport of culling is ployed. 

Shettar Hevse: A bu-Ming. usuolly locoted cn o playground or ptoyfield. equip- 
ped with such feotures os on office lor Ihe director, spoce for storoge. toi- 
lets. ond a croft or ploy room. 

SberiTenii Rrridanra Comp: A creolive. cooperotive experience in living 
in the out-of-doors in seK-suffkient. smoll groups lor periods of five doys 
or less. 

Siglit line: A street line from the eyes ol the seoted spectotor. over the 
heods ol others below, to o point on the field thot represents the nearest 
spot in his field of vision. 

SiH: A heovy horizonlol timber or line of mosonry supporting o woll; o hori- 
zontol piece forming the bottom frome of o door or window. 

Sleeper: A piece ot timber, stone, or slccl on or neor the ground to support 
some super^ruCture. 

So ci et Rocreolion: Activities or ei^ieriences primorily enqoged in to produce 
socaobility. SuCh OS porties. bonquets. cUi meetings, pknics. and dcnces, 
Sociol recreotion uses os o medium the odivitles of sports, gomes, dromo. 
music, donee, noture recreotion. and oris ond crofts. The motivoting pur- 
pose is to bring people together. 

Seiitilhe ceiling or underside of any orChitedurol member. 

Spa no! Recreeiien Are« ond FodIHies: Arcos ond focililies designed, con^ 
struded. or>d equipped lo meet Ihe requirements of a speeXk form of rec- 
reutaon odivlty. suCh os o golf course, swimming pod. ond othlelk field. 

SperH: Aclivkies vdxiCh usuolly require a greot deol of physicol movement 
ond the use of specific equipment and oreos. Exomples ore goX, tennis, 
hunting, fishing, skiing, and corecreolionoT soflboll. Athletks ond sports 
ore not synonymous; othlelks is one of Ihe mony lands of sporting odivi* 
lies frequently referred lo os physicol recreotion. 

Stondhiar: An upright bor\ beom. or pod used os o Support, one of o poir 
of linked. uprigr4 bors. 

Slile: A vertkol piece in a ponel or frome. os o door or window; o set of 
steps used in climbing over o fence or iw>!l. 

Supervise: Oversee or monoge o progrom. odiv^, or people, ond orronge 
for economy of cordrol ond monogemenl. 

Syodhreni K ed: Toka ploce ot the some time or kulonl. 

Syolheli c: Artificial, not red or genuine; a subslonce produced by demkol 
synthesis. 

leeborlc Any boik conloining lornin {used lo Ion hides}; offer the lonnin hos 
been exiroded. the bork is used lo cover Iroclo. circus rings, ond dirt floors 
in field houses. 
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Jmt^z AM ipoc« in o byiliKng <hon vfoU# o^#o« inctodiAQ }Kll«oyjL 
stokiMOys^ iMoU iHkAntss^s;, m«dfionico1 orfOf« p#rmor»«il SMling, Iclibitc, 
pMk ccs^odittl spoc«« onrf spocts in»idlt d ht tw^km totidx^s of 

oil lypts« 

A short pioco pSoc«>d in n wolf urdor o booii:* !q dotribal# Iho pros 
svro; olso o boom sponninp o dooriMoy« or Iho otmI supportinp joists. 

Ibm O0m: Goyworo hoving Iho f4#rfoc« cootod with lino slip or ghuo. vsod 
in fho foring of lorgo buitdings lo^ roM omamont or sloluos. 

lorroBo: A lypo of lloori»g modo of small ch^ of motblo sot jrrogulorfy 
in comont ond polishod. 

HwoMlak An opporolus for rogvloling lomporoluro* ospociolly ort Iho* 
outomolicoliy controls o hooting unit. 

I h rodio i d : A pioot of wood, ilono. molnl. or iho filw. plocod bonooth o door; 
doorsill; fho ontronco or boglnnkig point of somolhing; iho point ot which 
a stimulus is just stror»g onougK lo bo porcoivod or produco o rosponso. 
os tho ihroShold of poin. 

Topogropliy: Iho configufotion of o surfoco. including its rolioT; grophSc do- 
linootion of physicol footuros of ony pluco or rdgionL 

IbH: A logoi wrong rosulting from diroCi or indirod Injury lo on indivaduol 
or lo proporly. Moy rot uk from "omission* or "commission * 

Tolo loikol: A bosiwt in which clothing for physical oduco^kn odivily is storod. 

Irrfhc Mbs: Mojor corridors or oislos usod by porticipoots or spodotors. 

TrooiiiMMd: Ironsmkting light, but scottoring it so Ihot doloits connot bo dis- 
linguishod through Iho Ironslucont modium. 



T ron t poru nf. AHowm^, lig/k lo poss du ough so Ihoi ob|Ods bohind con bo soon 

oisrmdly. 

Trust; An msomblogo of mombors |os booms) forming u t jgid fromow o rk; 
0 broclol or modifiion. 

Iln d ^ r p i noMi g : A svpporfcng siruduro of Iho foundolion^ ospociolly ono plocod 
boAOOlho wolL 

VoMlyi Iho dogroo lo which on oom or ynstr u mom oduolly doos whol M is 
inlondod lo do. 

VonMy Aruot: Groupings of lovolorios ond mirrors lor porsonol grooming. 

Votlibolo: A possogo holl or chombor botwoon Iho outor door ond fho in- 
lortor of o build* ig. 

Vinyl Tdo: Asphok lilo imprognolod with vinyL 

Viiroout: Of« pertoining lo. or dorWod from glost; Itko gloss, os in coior^ bri- 
llonoss. OTKi hidtr. 

WoSnscot: A wood linii g or ponobng on iho lowor port of Iho wolU of o room. 

W ormin f inom: A room for ko slotors lo worm ihomsol vos foNowing. ospoeuro 
lotold. 

Woopholo: Oponing lo pormit drops of wolsr or othor liquid to cxudo from 
itnnor conloinors. from such sources os condontotion or overflow. 

Tons Moflinig: Jo mork off or divido building oroos for tho purpose of oroo 
climoto control. 
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Acous'kal treatment {see Sound control) 

Aging, facilities for, 153-169 
Air-conditk>aing {see Climate control) 

Alarm systems {see Security provisions) 

Alumni family camps, 110, 111 
Aquatic fadlitirs, 45-55, 112 
Ardiery ranges, 37, 38, 57, 58, 112, 171 
Areas and fadltties, ancillary, 8 

auxili^ and decentralired, 100-10> 

dieck list for planning, 170-173 

community college, 189 

concession, 84, 127, 134 

construction of, 104, 106, 108, 109, 174-177 

diagrams for, 144-148 

driver education, 87-90 

evaluation of, 9 

for aging and disabled, 153-169 

for graduate assistants, 92 

general features of, 12-28, 56, 57 

health and safety education, 79, 85-90, 98, 99 

ice-skating, 114-119 

identification of, 159, 160 

indoor, 12-24, 29-44, 45-53, 55, 67-80, 84, 86 -89, 94-102, 
114-117, 120-127, 170, 171, 187, 188 
instruciional, 79-84, 94-99, 172, 173 
need for, 3, 5, 6, 178 
ofi<ampus, 136-139 

office and administrative, 77, 91-93, 96, 173 
outdoor, 25-28, 45-66, 80-83, 89, 90, 99, 102, 118, 119, 
128-139 

outdoor educaticn, 103-113, 173, 180 

outdoor recreation, 112, 113, 136 

planning of, 3-11, 45, 47, 102, 104, 120, 124, 177, 179 

research, 87, 94-99, 173, 179 

sanitary, 20, 22, 23, 133 

service, 57, 67-78, 95, 96, 111, 123, 126, 127, 133, 134, 
172 

standards for, 7, 8, 155-160 
Arenas, 124-127 

Athletics, fidd diagrams for, 144-148 
objectives of, 2 
program of, 2 
Audiovisual service, 19 

B 

Badminton courts, 147 
Balconies, 125, 126 
Baseball areas, 130, 144, 145 
Basketball courts, 62, 146 
Bicycling areas, 61 
Bleauliers {see bating) 

Boede courts, 65 
Bowling lanes, 39, 40, 44, 171 
Buildings, administration, 104 
dormitozy-coniplex, 100, 102 
for use by physically handicapped, 158-160 
living-lining center, 100 
maintenance, T09 

recreation, 100, 101, 109, 187, 188 
student-union, 100 

C 

Camping areas and fMjlHks {see Outdoor education areas 
and facilities) 



Campus school, 178, 179 
Ceilings, 16 

Classrooms {see Instructional areas) 

Climate control, 20, 53, 110, 170 

Color and aesthetics, 14, 15 

Communication facilities, 19, 55, 123, 126, 127, 134 

Communi^ college, master plan for, 189 

Concession areas, M, 127, 134 

Conference centers, 110 

Conference rooms, 92 

Construction, of facilities, 104, 106, 108, 109, 117, 118, 
174-177 

Corkball areas, 58 
Corridors, 12 
Court diagrams, 144-147 
Craft shop, 109 
Cricket areas, 58 
Croquet courts, 65, 144 
Cross-country running areas, 61 
Curling fadltties, 115, 144 
Custodial facilities, 23, 74, 133 

D 

Dance areas and facilities, 30-34, 62, 171 

Decentralized facilities, lOiO-102 

Dedc tennis courts, 147 

Dining halls, 104, 106 

Disabled, facilities for, 153-169 

Diving facilities, 46, 48-50, 54, 55 

Doors, 13, 14, 158 

Dormitory complexes, 100, 102 

Drainage, 22, 25, 53, 56, 57 

Dressing-locker rooms, 67-73, 172 

Drinking fountains, 22, 121, 126, 133, 159, 168 

Driver education areas and facilities, 87-90 

E 

Education park, 178, 179 
Education plaza, 178, 179 
Electrical services {see Utilities) 

Elevators, 159 
En^e rooms, 115 
Enrollment rdationships, 8 
Entrances and exits, 13, 14, 55, 121, 126, 131, 158 
Equipment, horsd>ack-riding, 137 
rneardt, 96-99, 181-186 
riflery, 136 

suggestions for purdiasing, 96 
swimming pool, 50-53 
Evaluation, area and fadli^, 9 
Exercise-therapy rooms, 36, 37, 171 
Exits {see Entranc 2 s and exits) 

F 

Facilities (see Areas and facilities) 

Farms, 111 

Fences, 25, 55, 57, 134 

Fencing areas, 35, 62, 171 

FIdd handball areas, 58 

Fldd hockey areas, 58 

Fldd houses, 120-123, 173 

Flre-proteotfon systeL's, 18, 110 

First-aid rooms (see Training and first-aid rooms) 

Flkkerball areas, 58 
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Hoors, 15, 16, 117, 123, 127, 159 
FootbaU areas. 58, 128, 129, 145 
Foyers, 12 

G 

Gates, 134 
Glossary, 190-194 

Golf areas and facilities, 39, 40, 58-60, 137, 138 
Grading, 25, 157 

Gymnasiums, 29, 30, 41-43, 101, 170, 171 
Gymnastic £u:ilities, 34, 171 

H 

Handball courts, 35, 62, 145, 171 

Health and safety education, facilities, 79, Sf>90, 98, 99 
objectives of, 2 
program, 2 

Health education (see Health and safety education) 

Heating (see Climate control) 

Horseback-riding faciltties, 136, 137 
Horseshoe courts, 65, 146 
Hose bibbs, 22 

Housing units, 100, 102, 105, 106, 108, 109 

I 

Ice hockey facilities, 114, 115, 144 
Ice-skating facilities, 114-119, 173 
Identification, facili^, 159, IM 

Indoor areas and facilities, 12-24, 29-44, 45-53, 55, 67-80, 
84, 86-89, 94-102, 114-117, 120-127, 158-160, 170, 
171, 187, 188 
general features of, 12-24 
planning of, 29, 120, 124 
Instructional areas, 79-84, 94-99, 172, 173 
demiaitary physical education, 80-83 
Intercommunication systems (see Communication facilities) 

K 

Kitchens, 104, 106 

L 

Laboratories (see Instructional areas) 

Lacrosse areas, 59 
Laimdries, 74 
Lavatories, 22 
Lawn bowling areas, 65 
Ubraries, 8<), 84, 109 

Lighting, 16-18, 25, 26, 53, 55, 57, 133, 136, 170 

Living-learning centers, 100 

Locker rooms (see Dressing-locker rooms) 

Lounges, 84, 127 

M 

Maintenance (see Custodial facilities) 

Mirrors, 22 

N 

Needs, 2, 3 

area and facility, 3, 5, 6, 178 
planning, 3 
program, 2, 3 



Objectives, health and safety education, 2 
of athletics, 2 
of the institution, 94 
physical education, 2 
program, 2, 3 
recreation, 2 
Obstacle courses, 61, 62 
Off-caunpus areas, 136-139 
Offices and administrative units, 77, 91-93, 96, 173 
Orientation, of areas, 26, 136 

Outdoor areas and facilities, 25-28, 45-66, 80-83, 89, 90, 
99, 102, 118, 119, 128-139 
general features of, 25-28. 56, 57 
Outdoor centers, 110 

Outdoor education areas and facilities, 103-113, 173, 180 
Outdoor laboratories. 111 

Outdoor recreation areas and facilities, 112, 113, 136 
Outdoor sports and skills complex, 112 

P 

Paddle tennis courts, 63 
Parking areas, 26, 104, 157 
Park-school, 178 

Physical education, objectives of, 2 
program, 2 
Picnic areas, 136 

Planning, area and fadliqr, 3-1 1, 29, 45, 47, 102, 104, 120, 
124, 177, 179 

guide lines to, 7-11, 29, .45, 47, 102, 104 
need for, 3 
principles, 4-6 
process, 8, 10, 1 1, 15, 47 
Planting areas, 26, 27 
Platform paddle tennis courts, 63 
Pools (see Swimming pools) 

Press, radio, and television facilities (see Communication 
facilities) 

Principles, planning, 4-6 
Program, aquatic, 45, 47 

health and safety education, 2 
needs, 2, 3 
objectives of, 2, 3 
of athletics, 2 
'physkal education, 2 
recreation, 2 

Public-address ^sterns (see Communication facilities) 

0 . 

Quoits areas, 66 

R 

Reading rooms Hounges), student, 84 
Recreation, buildings, 100, 101 
objectives of, 2 
program, 2 

research facilities for, 99 
Research faciltties, 87, 94-99, 173, 179 
Riding facilities (see Horsehcck-riding facilities) 

Rifle ranges, 38, 39, 136, 171 
Roads, 104, 134 
Roller-skating areas, 63 
Roque areas, 66 
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Rugby areas, 59, 60 
Rules, sources of, 149-152 

$ 

$a£ety considerations, 119, 160 

Safety education {see Health and safely education) 

Sanitary facilities, 20, 22, 23, 133 
Sauna baths, 77 
Science centers, 109 
Scoreboards, 127, 134 
Seating, arena, 125, 126 
stadium, 130-132 
swimming pool, 55 

Security provisions, 18, 23, 24, 53, 57 
Seminar rooms, 79 

Service areas and facilities. 57, 67-78, 95, 96, 111, 123, 
126, 127, 133, 134, 172 
Shower rooms, 69, 70, 160-164 
ShuSleboard courts, 63, 65, 146 
Sight lines, stadium, 131, 132 
Signal systems, 18, 19, 160 
Skiing facilities (see Snow-skiing facilities) 

Snow-skiing facilities, 138, 139 
Soccer areas, 60, 61, 

Softball areas, 61 
Sound control, 16 

Space rdationships, 12, 13, 47, 53, 120, 124, 133, 178 
Speedball areas, 61, 145 
Squa^ courts, 35, 36, 171 
Stadiums, 128^135, 173 
Stairways, 13. 158 
Standards, applicadon of, 8, 9 
area and Polity, 7, 8, 155-160 
for physically handicapped, 155-160 
lifting, 17, 18, 26 
space, 7, 8 

Storage areas, 53, 73, 92, 98, 123, 126, 127, 134 
Studcpt-union buildings, 100 
Surfacing, indoo~, 15, 16 
outdoor, 27, 28 
Swimming pools, 45-55, 172 
alarm-systems for, 53 
as part of a recreation complex, 55 
competitive, 45-49, 54 
construction materials for, 50 
control of air circulation for, 53 
design and purposes of, 45, 46, 53 
diving facilities for, 55 
drains for, 53 
dectrical outlets for, 53 
entrances and exits for. 55 
equipment for, 50-53 
fencer for, 55 

gutters and skimmers for, 59, 52 
hydrostatic relief valves for, 53 



illumination systems for, 53, 55 

indoor, 45-53, 55 

inlas for, 50 

instructional, 45-49, 54 

la:ies for, 55 

lifeguard stands for, 55 

location relationships oC 47, 53 

mechanical equipment for, 50, 51, 53, 55 

outdoor, 45-55 

painting of, 55 

planning of, 45, 47 

program for, 45, 47 

recirculation and filtration systems for, 50, 51, 5o, 55 

recommended features for, 47, 50 

resource materials relating to, 47 

sound systems for, 55 

spectator seating for, 55 

steps for, 55 

storage rooms for, 53 

water heating for, 53 

windbreaks for, 53 

T 

Tare space, 8 

Teaching materials center, 79 

Telephones, 19, 134, 159, 169 

Tennis courts, 36, 62-64, 147 

Ticket offices, athleric, 92, 134 

Timing devices, 127, 134 

ToUet rooms, 22, 69, 70, 133, 159, 165-167 

Towding areas, 69 

Track-and-fidd areas,- 128-130, 148 

Traffic circulation, 12 

Training and first-aid rooms, 74-78, 123, 134, 172 
Trophy room, 127 

U 

Urinals, 22, 166 

Utilities, 16-21, 25, 26, 53, 57, 109, 110, 133, 170 

V 

Ventilating {see Climate control) 

Volleyball courts, 65, 146 

W 

Walkways, 28, 156, 157 
Walls, 16,25, 131 
Water dosets, 22 

Weighl-exevdsc facilities, 35, 65, 171 
Workrooms, 92, 98 

Wrestling and personal-defense rooms, 34, 171 



